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Base station antennas: A lot 


Need optimum 
specs for your UHF 
system? Our Model 
ASP-705 offers min- 
imum 10 dB gain 
across 20 MHz 
bandwiuth . . . pow- 
er up to 500 Watts 
with optional pigtail 
...wind rating of 
144 mi/h,..and 
broadband cover- 
age, 450-470 MHz. 


of blue sky thinking helped 


us to develop some very 
down-to-earth solutions. 


For nearly four decades, base station antenna engineer- 
ing at A/S has had one objective: creative answers to RF 
management needs. We design practical solutions, not 
hardware. The result is products that not only perform 
the basic tasks exceptionally well, but provide practical, 
down-to-earth extra value every step of the way, from 
simplicity of installation to superior reliability and cost 


Need steerability, 
solid performance 
and moderate cost 
at VHF? Test drive 
our ASP-712 Power 
Director™ 4 dipole 
antenna, with 9 dB 
offset gain... opti- 
mum range splits 
for multi-transmit- 
ter and duplex op- 
erations... field- 
adjustable dipoles 
and power rated at 
500 Watts. 


Need better close- 
in coverage at 800 
MHz? Test our 
SMR1Oe. Full 2° 
beam tilt with 10 dB 
gain for full cover 
age. Half the weight 
and half the cost of 
other pattern-de- 
pression antennas. 


Ask about our famous Gold Seal 
Warranty that provides extended 
coverage plus labor reimbursement. 


effectiveness. 


the antenna specialists co. 


Want full duplex 
economically in 
your sector-sector 
cell sites? The solu- 
tion is our 17 dB 
Series ASP-963 60° 
sector antennas with 
55 MHz bandwidth 
capability, rated at 
500 Watts RF power. 


oS 


A member of The Allen Group Inc. 


®Stripes of Quality” 


Need maximum 
reliability for your 
repeater system? 
We settled for noth- 
ing less than ulti- 
mate performance 
and reliability in 
designing our ASP- 
760 broad band 
Yagiantenna. 10 dB 
gain...15 dB mini- 
mum front-to-back 
... welded elements 
... weatherproof 
gamma match... 
gold iridite-treated 
to resist corrosion. 


Need maximum 
coverage from off- 
center location at 
800 MHz? Our 
ruggedly designed 
ASP-960 covers the 
entire 806-890 MHz 
band without tuning 
or adjustment. Pro- 
vides 9 dB gain with 
23 dB minimum 
front-to-back. 
Accommodates up 
to 100 Watts RF 
power. 


the antenna specialists co. . 30500 Bruce Industrial Parkway + Cleveland, OH 44139-3996 » 216/349-8400 
Circle (1) on Fast Fact Card 
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Cut Through the Bells & Whistles 


to the ST-180 Digitone” 
Shared Repeater 
Panel 


Weston, Ontario M9L 2T6 * (416) 743-7801 
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MRT’s annual directory provides you essential information 
you will want to retain for quick reference year-round. 
Products and services are listed, as well as trade associations 
and FCC offices. You can find these sections as follows: 


10 Product Directory 

88 Services Directory 

90 Company Addresses 

112 Trade Associations Directory 
113 FCC Offices Directory 


114 Telocator wrap-up/review 
Don Bishop, editorial director 
Minilec Service’s simple technical innovation promises to 
boost voice paging popularity. Nationwide paging grows as 
companies jockey for position. Telocator Network of 
America restructures for the future. 


116 Practical uses for digital and packet 
Dr. Gregory M. Stone and Philip M,. Raymond, Sachs/ 
Freeman Associates 
Advanced digital and packet switching technologies make it 
possible to extend wireline integrated services digital net- 
work features to ground-based and airborne mobile tele- 
phone services. 


122 Lowband paging system uses 50 transmitter sites 
Richard Contrera, PageAmerica Group 
PageAmerica’s New York paging system simulcasts on a 
35MHz frequency to the nation’s largest market. The con- 
struction details serve as a model for other major system 
projects. 


page 142 142 Index to 1987 features 


departments 


ON THE COVER: 4 Editorial 

MRT's first Buyers’ Guide serves as a year-round : 
reference for buying in 1988. It is complete with 6 Letters to the Editor 
product and service categories, listings and company 129 What Do You Think? 
vsiaaaniiadiad 148 Ad Index/Hotline 
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“Wall mount 


Higher profit margins, reltabiltty you can count on, 
and fast delivery. That’s SSC. 


You win the bid. With a 50% markup. Full-line of signalling products. 
To make it easier for you to maintain higher profit Take your pick. DC and tone remote control units, 
margins, we keep our prices extra competitive. DC to tone converters, ANI encoders and displays, 
We can do it, because signalling is our specialty. CTCSS, single-tone, two-tone sequential, and 
You'll like our reliability. Touch-Tone® units. 
Profits disappear quickly if you have to make several The new desktop or wall-mount remote control 
service calls—at your expense! console pictured above is available in DC or tone, with 
You'll be pleased with the reliability SSC delivers. It's a full range of features. You can field program it during 
backed up with a five-year limited warranty. installation to ensure system compatibility. 
You get your order when you want it. Fast. Ask for information. It’s free. 
A recent survey showed there’s a 90+ percent You'll receive a complete package of information on 
chance your order will be shipped within five working signalling products designed to raise your profit 
days of SSC’s receipt of your order. margins. Contact Solid-State Communications, 
In any case, we'll give you a firm shipping date and 21060 Corsair Blvd., Hayward, CA 94545. 
we'll make it happen. em € = One source for all 
Ga! th) y your signalling needs. 


Circle (5) on Fast Fact Card 
Call now for full information package: 


800-227-1226 wea 800-227-0223 


Cooperate to solve interference problems 


“Can you believe it? An unili- 
censed user had the gall to complain 
to us because he was receiving in- 
terference from licensed business 
two-way radio users!” 

Thus began one of several unlike- 
ly but true stories FCC staff 
members told during the Land 
Mobile Interference Workshop the 
agency’s Denver district office held 
Oct. 15. Field operations bureau 
members Dennis Carleton, Steve 
Linn, Leo Cirbo, John Sprague and 
Rebecca Willman gave presenta- 
tions, fielded questions and 
moderated discussions. 

Two-way radio and paging system 
operators, technicians and equip- 
ment vendors attended the work- 
shop. What became clear as a result 
of the information exchange is that 
interference is not solved by FCC 
“enforcement,” by equipment or by 
frequency coordination alone. It is 
solved by cooperation, first among 
users and frequency coordinators, 
and second with FCC field opera- 
tions bureau staff. 


Station ID 

Maybe it sounds too simple, but 
the first step in cooperation is to 
give station call signs frequently. It 
is difficult to summarize the station 
identification rules in a sentence. 
But roughly speaking, business and 
industrial users should give their call 
signs at least every 15 minutes dur- 
ing continuous operation, or during 
each occasional transmission or ex- 
change of transmissions. The same 
applies to public safety users, except 
for a 30-minute requirement during 
continuous operation. 

If automatic station identification 
equipment is used, it should be set 
to meet this requirement. And re- 
member, if scrambling or encryp- 
tion is used, call signs must be given 
“in the clear.” 

Station identification is vital 
because it reveals transmitter loca- 


tion and frequency, important facts 
in resolving interference. “An FCC 
engineer may have to spend extra 
time investigating interference 
because stations involved, or not in- 
volved, do not identify as required. 
The engineer is likely to issue viola- 
tion notices or, in extreme cases, 
notices of apparent liability (fines),” 
one staff member said, “even to the 
operator who brought the com- 
plaint. It is just as important for the 
complainant to identify properly so 
his transmissions can be distin- 
guished from others.” 


Name that building 

Also vital to other users and the 
FCC investigators alike is the identi- 
ty of shared and single-user site 
managers. Every site manager 
should post his name and phone 
number outside each equipment 
building or security fence so extra- 
ordinary effort is not required to 
learn who is using particular sites. 

“Aside from tracking interference 
to business and industrial radio 
communications,” a staff member 
explained, “sometimes we have a 
critical need for access to a site be- 
cause of interference that endangers 
life or property. We cannot require 
site managers to post this informa- 
tion. But we urgently request the 
posting of information that helps us 
reach someone with 24-hour access 
to the site. It should be posted where 
it can be seen outside the facility.” 

Want to help reduce interference 
problems? The first two steps are 
easy. Give your call sign frequently 
and place signs at your communica- 
tions sites. 

Oh, about that unlicensed user? 

“We asked him his call sign,” the 
FCC staffer said. “He didn’t know 
what it was. We asked him his fre- 
quency. He didn’t know that, either. 
The solution was clear. We put him 
off the air. No more interference.” 

— Don Bishop 
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crypt, 
Call or Write for details 


quality...” 


2 California 
(Dealer in Kentucky) 


"Quick and easy to 
install...your instructions are 
great!" (Dealer/exporter in 

Miami) 


"Working very well...now 
every police officer wants the 
extra security... a real nice 


security addition to our j 
system..." "Thanks to all at Transcrypt transcrypt/international inc. 
(Police Department in Kansas) | for your good considerate 


TOLL FREE... .800-228-0226 15x 466146 


1440 Buckingham, Lincoln, NE 68506 


service." (GE MIR in Idaho) 


Crypto Voice Plus, CVP and Stealth are trademarks of Transcrypt International, Inc. 
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I am not a ham radio operator. In 
fact, my occupation is in the mobile 
radio and radio common carrier 
business. But I am growing increas- 
ingly concerned as I hear the FCC is 
continuing to push for reallocation 
of the 220MHz ham radio segment. 

My opinion of the FCC is declin- 
ing steadily in the face of its recent 
radical changes (including institu- 
tion of fee charges, even for 
emergency services, as well as 
hams). But its more recent moves go 
beyond reason. 

If it feels such a compelling need 
to force reallocation of spectrum 
upon other users (including UHF 
commercial broadcasting), then 
perhaps it should consider reallo- 
cating some of the government 
channels between 150MHz and 
174MHz. After all, that particular 
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segment (of which it has assigned 
itself 65%) is perhaps the most 
desirable due to its superior prop- 
agation characteristics (nominal 
atmospheric attenuation, nominal 
variance due to such random 
variables as hydrometeors, nominal 
interference due to “roughness” of 
terrain, virtually no “skip” and suf- 
ficiently short wavelength to enable 
sky-based antenna structures and 
gain antennas). 

Apparently the bureaucrats were 
counting on spectrum users as being 
a silent majority of the voting 
populace. I think they are beginning 
to find out otherwise. 

Steve Short 
Pocatelio, 1D 
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The message Is clear 


Kenwood advances communications. 


The TK-720 VHF and TK-820 UHF mobile radios are the newest 


With 26 years of electronics manufacturing experience and — For information write or call: 
marketing operations throughout the world, we've got the KENWOOD U.S.A. CORPORATION/Land Mobile Radio Division, 
resources and know-how to stay on the leading edge of tech- P.O. Box 22745, Long Beach, CA 90801-5745/(213} 639-9000 


What all the talk is about: 


facture of superior electronic equipment. That's why Kenwood's K N WO O . 


1988 Buyers’ Guide 


MRT’s annual directory provides you essential information you will 
want to retain for quick reference year-round. Products and services 
are listed, as well as trade associations and FCC offices. 


Welcome to the first directory 
issue of Mobile Radio Technology. 
You will find it a complete product 
and services source for the mobile 
radio industry. 

We have worked for months with 
cooperative industry authorities 
and our editorial advisory board to 
establish informative categories 
and to compile data. We mailed 
questionnaires to suppliers and 
service companies, and we asked 
them to list the products and serv- 
ices they offer. This “Buyers’ 
Guide” is designed to be an easily 
used reference for an entire year. It 
is divided into five sections: the 
Product Directory, the Services 
Directory, Company Addresses, 
Trade Associations and FCC 
Offices, 

The Product Directory lists 
more than 150 categories of equip- 
ment and suppliers. Under each 
heading is a comprehensive list of 
the companies that offer that par- 


ticular product. More than 300 
companies are listed. 

Under the product headings, you 
will find some companies |isied in 
blue. These are advertisers in this 
issue, and the page numbers serve 
as reference for additional informa- 
tion directly from the manufac- 
turers, either by contacting them 
or using the ads’ Fast Fact numbers 
and returning the Fast Fact Card 
on page 131. 

For your convenience, two Fast 
Fact Cards are bound into this 
issue. Each card is valid for a full 
year. By circling the appropriate 
numbers associated with manufac- 
turers’ and services companies’ ad- 
vertisements, you can obtain addi- 
tional information directly from the 
product or service source. 

The Services Directory follows 
the Product Directory and lists 12 
service categories and the com- 
panies that provide them. Again, 
you will find bJue listings for adver- 


Product Directory 
Services Directory 


Company Addresses 
Trade Associations 
FCC Offices 


tisers that appear in this issue. 

Following the product and serv- 
ices directories, you will find an 
alphabetized index of Company 
Addresses, as well as phone num- 
bers for convenience, for all the 
companies listed in this “Buyers’ 
Guide.” Regional sales contacts are 
listed for advertisers in this issue. 

As part of our directory, MRT 
sorts out the various trade groups 
in mobile radio in our Trade Asso- 
ciations listing. Here you will find 
the addresses and phone numbers 
of the numerous trade associations 
representing mobile radio interests. 

FCC Offices are listed for your 
convenience following the industry 
associations listings. 

MRT’s staff has made every at- 
tempt to make this first “Buyers’ 
Guide” accurate and complete. 
However, because so many sup- 
pliers are involved in this field and 
new entrants always are surfacing, 
some companies or organizations 
and products or services may have 
been overlooked. If yours is one of 
these companies or organizations, 
please send your company’s name 
and address during the upcoming 
year to Pat Blanton, MRT Directory 
Editor, P.O. Box 12901, Overland 
Park, KS 66212. This will help 
make next year’s “Buyers’ Guide” 
an even better reference. 
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Free yourself from expensive leased lines. 


control points to your radio system 
without the need for multiple leased 
lines. The system also allows you to 
install a remote base station at a tem- 
porary location, to communicate with 
field personnel even when they are 
hundreds of miles away, and to “back 
up" microwave links or unreliable leased 
lines inexpensively, without the delay 
and expense of leased-line installation 


Are you being “handcuffed” by high 
monthly leased-line costs? Are you 
unable to expand your radio system 
because leased lines are too expen- 
sive, take too long to install, or simply 
aren't available? Cetec Vega has the 
answer! Operate over a dial-up phone 
line by installing a Model RP-250 sta- 
tion panel at your remote base and 
one or more Mode! C-550 consoles at 
your control points, and operate over 
a dial-up telephone line. 

Autodialers at both ends and 
sophisticated control logic automate 
the dial-up line access. Once connec- 
tion is made, operation is virtually iden- 
tical to a standard tone remote control 
system, 

The dial-up remote system allows 
you more flexibility in adding licensed 


€ Cetec Vega 


Division of Cetec Corporation 


9900 Baldwin Place 

El Monte, California 91731 
(818) 442-0782 

TWX: 910-587-3539 
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Product Directory 


Category Page 
Alarm and security syMems o.. 2.000 c ere cee ee 12 
Alternative energy sources: 

Photovoltaic: 4) iasusavsews 42 

Thermoelectric. ...006060.-268 -12 

WHERE 1556. Soy ondduceiveeenceeee 12 
Antenna accessories .......-----. 12 
Antenna site equipment: 

Cavity filters. eT TT 12 

Combiners (transmitter) sete eEOUss sen Keke 

Duplexers (repeater) .....-.-- Is 

Hybrid couplers seis i4 

(solators and circulators | . . - 14 

Multicouplers (receiver) ...-.-... ...16 

Presamplifiers (receiver) iecieceieeeun ets 16 

CREF Saad eee aes 16 
Antennas, cellular: 

Behe... aalcy patria nes ae 16 

ROO ied saa nietiemmrrrasineiete ens s Ae 

POPRAG 5. 0:56-2:36 9 4099 Cameos ee } 
PDUONAS  TORCEO WAVE sp wivexcoceartiarsceisenarnteraienies 20 
Antennas, MTS, IMTS: 

Base... .. es 20 

Portable aii 20 
Antennas, paging , Seep |) 
Antennas, two-way dispatch, “SMR: 

Base . HUANG AN IS 

Mobile......... 

Portable ., j 
Automatic vehicle location (AVL) 26 
Batteries; 

Base sas sassy 26 

Pager/portable transceivers . .. wise 

NOR se ccssey ive ia 'ove ow wane ane Sareea NiWaRenEeK 26 
Battery chargers and charger/analyzers asadb 
Cases for portable equipment: 

Pager/portable transceivers ..... aeteisieime 

SUNT sical sisal Spanos IQewIees 30 
Cellular mobile telephone equipment: 

Accessories ie 30 

Antennas (See Antennas, ‘cellular) 

(orf a eee ee ee 30 

OIRO inne i a old.n eect anieaasientiors 30 

NAM Programmers setts miniereibiare ‘ 32 

POE AOIES x missioner canrairesyyianoaerirn -32 

POWER BOOIEES:s cceicacxacmendigrmanneraacnee 

Switching equipment ices RRB sone 

Other........ nk PARR 32 
Close-circuit television equipment. = 32 
Coaxial cable/connectors/accessories 2 32 
Computer-aided dispatch... 0... . 32 
Computer programs (See Software) 

Consoles ; Wak 32 
COSA cee bs Sane seni pee: ° 2 
Data transmission equipment ..-. RS 
Direction finders . . virsiniek ignite a. 
PIRES cy 24 15:6 ema eninen 34 
PIPER ROOTES MSL RELIN 5:95-0:55 ss ssa rmrare beige yi ascoiesltie 4 
Interconnects ..,, pes abr .. 34 
Inverters ...-- ai ee | 
Lightning and surge protection. eens M 


Microwave equipment (except antennas) ........36 
Microphones: 
CORSGIE Aes cawntae Been ay 36 
Earmics Sa a ee RR 36 
Mobile zz 36 
Mobile data terminals ‘gansta 38 
Mobile telephone equipment (except cellular): 
Antennas (Sce Antennas) 
Base stations. 38 


Control heads, 38 
Duplexers 38 
IMTS transceivers ....-- » : 38 
SMR transceivers ....-...-.-. rer, 
Terminals 42 
Modems . 42 
Mounts and mounting g hardware ‘ F ad 
Packet radios ..........-- 44 
Paging equipment: 
Alphanumeric pagers ... ‘ 44 
Call forwarding -....---...55 44 
Chargers and charger/amplifiers , 46 
BCRARIELT, «01ers pees aleratienrs 46 
Dial-access 2 46 
Digital display pagers nba 46 
Digital printing pagers ... 46 
Encoders zeidiees 48 
Numeric pagers ...----.5--¢50505 48 
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Programmers 3 Baa §2 
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Racks. . SSaltewice ewan r 2 54 
Recorders Bhs LOM Ta Re 54 
Remotes; desi iisiawixeay ans ai ere | 
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Repeaters (See Transceivers) 
RF link equipment oa 56 
RF power amplifiers ........ _ 56 
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Scramblers, eneryption devices .. seen . 58 
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Simulcast equipment rage $8 
Software: 
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Land mobile ......---... 58 
Microwave 60 
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SELVES csc e.ay tiseravacnes 60 
IEE cc sisreratans es aarstta arene ols an Ee . 60 
| ee 60 
Station identifiers .......-... 60 
Status alarm systems 60 


Test equipment 


Attenuators .- .-60 
Battery testers. - 7 » 62 
Distortion analyzers 22... ccc ce eae eee , 62 
Bunty WeddS ccc seo wiciowtiawemasckawninee 62 
Frequency counters -+- 62 
Modulation deviation meters 62 
Multimeters 64 
Oscilloscopes ....-- . 64 
POW MUDINIES cess eerie ee aeit ..64 
PROM DIOR Faninits is oreisa-redoag sng enue 64 
ROP Signal MeN ERIONS 20 5a env cere ye 96 64 
Semiconductor testers -66 
Service monitors 66 
SIsap meters , 66 
Spectrum analyzers . , 66 
Sweep generators... 055 . 66 
Tone generators 2... es see eee . 66 
Volimeters .......- 70 
Watimeiers .70 
Other . . -70 
Tone signaling and contro! équininents 
CTCSS decoders -..., 70 
CTCSS engoders . 72 
Digital decoders 72 
Digital encoders 72 
DTMF decoders. - .74 
DIME CHORES ia xeowiinrsssaceerecin 74 
Multitone decadets i ics scacveiecancmwuwetae 76 
Multitone encoders . 2.0.6.0 c cee ee 76 
Single-tone decoders Sacee 
Single-tone encoders ..78 
Two-tone sequential decoders ..78 
Two-tone sequential encoders .-78 
DET MOUOUR RSs Si09 eraretocates pnd peaNerens 80 
SHRERENCODERSS cree tincnerncennenaeg 80 
Towers 80 
Tower obstruction and lighting - 80 


Transceivers, 1wo-way dispatch aad SMR (See also 


Cellular and Mobile telephone equipment): 
Amplitude companded single-sideband 


{ACSSEF .cacaauece gis 80 
Base station repeaters (25- SOMHz) .80 
Base station repeaters (66-88MHz) . .80 
Base station repeaters (148-174MHz) 80 
Base station repeaters(406-512MHz)....,... .82 
Base sation repeaters (806-940MHz) , , 82 
Base station transceivers (25-SOMHz) 82 
Base station transceivers (66-88MH~) ap tee 
Base station transceivers ([48-174MHz) ..82 
Base station transceivers (406-512MHz) . 82 
Base station transceivers (806-940MHz) . 82 
Cross-band repeaters . 82 
Mobile transceivers (25- SOMH/) . on acta eet 82 
Mobile transceivers (66-88MH7z) . . 84 
Mobile transceivers (148-174MHz) ..84 
Mobile transceivers (406-512MHz)} B84 
Mobile transceivers (806-940MH7) . 84 
Portable transcvivers (25-SOMHz)}...,,....---. 84 
Portable transceivers (66-88MHz) - - ..84 
Portable transcetvers (148-1 74M Ez) . 85 
Portable transceis ers (406-$12MHz) -85 
Portable transceivers (806-940MHz) 86 
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COILED CORD 

7.5 foot extreme temperature urethane cord 
survives 100,000 flexes, and is rated for 
service from —30 to +85°C. 


KEYPAD ELECTRICAL 
New... Silicone rubber New...very low impedance with fully 
number sheet repels adjustable output will drive virtually any 
moisture, dust. transceiver without modification, or jumper 


New...improved plug reconfiguration, 
bezel prevents New...F.E.7. CMOS op amplifier audio circuit 
double keying makes the CES Model #700 microphones virtually 
immune to RFI 

New... 12 Vdc filters eliminate ignition noise. 


New...5 Vdc regulator for 
reliable performance. 


500 Ohm dynamic 
cartridge, 100% 


with 

gloved fingers, 

aids “dialing by 

feel” Improved 

high temperature 

Lexan® with extreme 
dimensional stability. 

Stainless steel switches rated at 
over one million operations each. 


New...Gold keypad switch contacts. 
Two single piece layers to repel contamination. 


New...assembled in on premises clean 
room to ensure contaminant free assembly. 


PUSH-TOTALK SWITCH ; 2 individually tested 
New configuration increases mean time for frequency response 
between failures by five times! throughout the entire voice 
Non reactive precious metal contacts. 2 frequency range. 


PRINTED CIRCUIT BOARD 

Wave soldered under carefully controlled 
conditions for uniformity, and reliability. 
New board layout radically reduces Internal 
wiring, improves serviceability and reliability. 


STANDARD FEATURES sg ' 
Completely keypad Programmable dialing speed Communications Electronics 


programmable changes and pauses Specialties, Inc. 

Automatic dialing of Precise crystal controlled tones 

21 digit numbers Automatic push-to-talk Lind in tomgaa 
Automatic encode of two Audible DTMF sidetone ou ando Ave. 

21 digit DTMF ANI's Fill sone nartaaned Winter Park, Florida 32789 
Automatic dialing of fourth taper warranty 

column tones 

Single key last number redialing 
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ALARM AND SECURITY SYSTEMS 


ARA Mfg. Co. 
Auto Page Inc. 
Avtec Inc. 
Cad Com Inc. 
Cetee Veun a 
Command Communications, Inc. 
Communications Systems fn 61 
EG&G/WASC 
Fitzgerald Telecommunications Inc. 
Genera! Electric Co. 
CRE-Amerwu bin 4h 
Magnasytn Movioks 79 
Monroe Electronics Inc. 
Morrison & Dempsey 

Communiestions Ine... 42 
Motorola Inc., Communications Sector 
National Car Phones 
Ornicron Eleetronti il7 
Penta Corp. 
Positron Industries, Ine 25 
Raven Electronics Corp. 
Repeo Ini 39 
Ritron Inc. 
Speco Components 
Speedcall Corp. 


Teletee Corp 40-4) 

ALTERNATIVE ENERGY SOURCES 
Photovoltaics 

Beam Riyedio bv 58 


Global Thermoelectric Power 

Heliopower Inc. 

M. Hutton & Co 16 
Kyocera America 

Photocomm Inc. 

Solar SignAge, Inc. 

Solarex 

Wisco International! Ltd. 


Thermoelectric 


Global Thermoelectric Power 
Teledyne Energy Systems 
Wisco International Ltd. 


Wind 


ROHN 
Wisco International Ltd. 


For more information on the 
products and services listed in 
blue, turn to the page listed with 
the entry to find the company’s 


advertisement. Note the Fast Fact 
number assigned to the advertise- 
ment, and circle this number on 
the Fast Fact Card on page 131 in 
this issue and return the card to 
MRT. See example at right. The 
cards are valid for one year. 


See Adv. Page 


ANTENNA ACCESSORIES 
AAT Communications Corp. 


Advanced Electronic Applications 


Ine 64 
Andrew Corp. 
The Antenna Farm, Inc. 
Antenna Specnlists Co IFC 
Beam Radio Inc 58 
Cablewave Systems 


Cartwright Communications Co. 
Cellular Depot Inc. 
Cellular Design Corp. 


Celwave ‘ \7 
Communications Associates, Int 14 
Decibel Products, Int uum 44 


D&R Associates, Inc. 
Electronic Products Inc. 
Fabrecon Development Corp. 
Fort Worth Tower Co., Inc. 
General Electric Co. 

Harada Industry of America 


Hawa Systems LISA Inc 43 
Hustler, Inc. 

M. Hutton & Co 16 
Kathrein Ine 62 
Larsen Electronics, Ine hs 35 


LeBlanc & Royle Telcom Inc. 

Meridian Communications, Inc. 

Mobile Mark Inc Lil 
Motorola Inc., Communications Sector 
NCG Companies 

Primus Electronics Corp. .... 128 
R F Products 

Scala Electronic Corp f2 
Secom Systems 

Signals Communications Corp. 

Sinclair Radio Labs Inc. 


Str-Co Industries 127 
Syntec Communications Systems 
Telewave. Inc a7 
Tessex 21 
Two Comm Inc. 

Les Wallen USA 


ANTENNA SITE EQUIPMENT 
Cavity Filters 


AAT Communications Corp. 

The Antenna Farm, Inc. 

Antenna Specialists Co re 
Beam Radio Ine i. 58 


Circle|(150)jon Fast Fact Card 


See Adv. Page 
Cartwright Communications Co. 
Celwave 17 
Communications Associates, [nc 14 
Decibel Products. Inc 44 


D&R Associates, Inc. 
Electronic Products Inc. 


EMR { orp 36 
M. Hutton & Co 16 
Kathrein Inc 62 


LeBlanc & Royle Telcom Inc. 
M/A-COM Land Mobile Communications 
Meridian Communications, Inc. 


Primus Electronies Corp 128 
Scala Electranie Cory 62 
Secom Systems 

Sinclair Radio Labs Inc. 

Telewave. Loe 67 
Tessco 21 


Texscan Instruments Div. 


TX RX Systems Ine 108,109 
Wacom Products Inc. 
Wisco International Ltd. 

Combiners (Transmitter) 
AAT Communications Corp. 
Acrain Ine. 
The Antenna Farm, Inc. 
Antenna Specintists Co IFC 
Beam Radio Ine 58 
Cartwright Communications Co. 
Celwave ... Poem 
Communications Associates, Inc 14 
Decibel Products, Inc i. 44 
D&R Associates, Inc. 
Electronic Products Inc. 
EMR { ‘orp : 46 
M. Hutton & Co 16 
Kathrein Ine . 62 


LeBlanc & Royle Telcom Inc. 

M/A-COM Land Mobile Communications 
Meridian Communications, Inc. 

Motorola Inc., Communications Sector 


Primus Electronics Corp 128 
Scala Electronic Cary 62 
Secom Systems 

Sinclair Radio Labs Inc. 

Telewave, inc a6 OT: 
Tessco 21 


TX RX Systems Inc 
Wacom Products Inc. 
Wisco International Ltd. 


108,109 


oe 
SS 
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TOUGH ENOUGH! 


At CT Systems we go to great lengths to prove how tough our 3000B 
Communication Service Monitor really is. 


Oh, Sure! it not only meets but EXCEEDS military standards. But 
that’s not enough for us. Not by a long shot! 

We subject each and every 3000B to power cycling, severe tempera- 
tures and strong vibrations. And once we've done all of that, we 
demand that each one successfully completes our uncompromising, 
automated quality-control test system. 

Now, wouldn't you think we'd quit while we were ahead? 

Wrong! We decided to try a few things like . .. watching the 3000B 
tumble end over end down a 10 foot flight of stairs . . . tossing it 15 
feet onto a concrete floor at Expo East last year... dropping it 75 
feet to the ground from a helicopter. Just to see if it still performed. 
It did. Like a champ! 

Now why do all of this to a full featured Laboratory Service Monitor? 
To prove a point. 

lf the CT Systerns 3000B can take that kind of punishment, then it’s 
tough enough to give you years of dependable performance. 

In the field or on the bench, At 400kHz or 999.9999mHz. The CT 
Systerns 30008 Service Monitor is TOUGH ENOUGH! 

Why don’t you make us put our monitor where our mouth is? Give 


us a Call at 800-245-6356 for full specifications and a demonstration of 
the 30008 Service Monitor. After ali, seeing is believing. 


CT SYSTEMS, INC 

5245 HORNET AVE. 

P.O. BOX 470 

BEECH GROVE, IN 46107-0470 
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$4,495 No Options Required. 


The 3000B can 
be yours for only 
$132.95 plus tax 
per month for 51 
months. 
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The 
Complete 
WAVE Distributor 


Communications 
Associates has been a 
* Jeader in the wholesale 
“distribution of mobile 
communications products 
since our founding in 1979 
and today we are one of 
the largest distributors in 
the country. 


ig 
A Associates Ine. 


0. Box 2399 305 North Republic Avenue Joliet, IL 60434-2399 
G15) 744-6444 Le (800) 435-9313 IL (800) 892-1611 
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Duplexers (Repeaters) 


AAT Communications Corp. 

Air Comm 

The Antenna Farm, Inc. 

Antenna Specialists Co IF¢ 
Beam Radio Ir 58 
Cartwright Communications Co. 

Celwave 17 
Communications Associates, Inc l4 
The Communications Center 

Decibel Products, Inc 44 
D&R Associates, Inc. 

Electronic Products Inc. 


EMR Corp 36 
M. Hutton & C« ls 
E.F. Johnson 

Kathrein Inc 62 


LeBlanc & Royle Telcom Inc. 
M/A-COM Land Mobile Communications 
Meridian Communications, Inc. 
apse Inc., Communications Sector 

imus Electronics Corp 128 
Resend einen: 
Sinclair + Labs Ine. 


=pectrum Communications Corp 135 
Tait Electronics U SA In 106,143 
Telemobile ine. 

Telewave, Inc.... 67 
Tesseo 2) 


I'X RX Systems Inc 108,109 
Wacom Products Inc. 
Wisco International Ltd. 


Hybrid Couplers 


AAT Communications Corp. 
The Antenna Farm, Inc. 


Antenna Specialists Co IFC 
Beam Radio Inc 58 
Cartwright Communications Co. 

Celwave 17 
Communications Associates, Inc 14 
Decibel Products, Inc 44 


D&R Associates, Inc. 
Electronic Products Inc. 


EMR Corp a6 
M, Hutton & Co ; 16 
Kathrein Inc 62 


LeBlanc & Royle Telcom Inc. 

M/A-COM Land Mobile Communications 
Meridian Communications, Inc. 

Motorola Inc., Communications Sector 
NCG Companies 

Scala Electronic Corp f> 
Secom Systems 

Sinclair Radio Labs Inc. 

Telewave, Inc By 
TX RX Systems In 108.109 
Wacom Products Inc. 

Wisco International Ltd. 


Isolators and Circulators 


AAT Communications Corp. 


Air Comm 

The Antenna Farm, Inc. 

Antenna Specialists Co IF« 
Beam Radio Ine 58 


Cartwright Communications Co. 

Leiwave i 
u Associates, Inc 14 
Decibel Products, In 44 
D&R Aieochiten, Inc. 


Company Addresses begin on page 90 


Pies ged 


(aT (SIs 


== A nl 


COM Trendsetters. 


UHF and VHF Land Mobile Radios 


=) TO #) ENT 


UH 


f RADIOTELEPHONE 1c-U1G 


With ICOM’s innovative new 
line of micro-computer controlled 
land mobile radios, ICOM is steps 
ahead in durability and versatility 
In communications systems. 


Robot production and assembly... 
another ICOM quality control measure. 


Now available is the 1C-U400 
16-channel synthesized remote or 
dash mountable 35-watt UHF 
wideband mobile...with advanced 


features including programmable 
frequencies with priority scan, 
metal chassis construction and 
cloning capability. The 50-watt 
VHF version, the IC-V100, is also 
available. 

Or there's the new IC-U16 16- 
channel synthesized 2.5 watt (five 
watts optional] portable with clon- 
ing capability. Or the IC-H16 VHF 
portable with the same outstand- 
ing features, 

Also available are the synthe- 
sized and dependable IC-U12 12- 
channel UHF portable...the two, six 
or 12-channel lightweight VHF 
portables...and the 25 watt 
5-channel IC-125 VHF mobile. 


For more information about 
ICOM's UHF and VHF radios, 
contact |COM America, Inc. 
corporate headquarters or your 
local ICOM dealer. 


1é-U455 — POWER 


PRIO SCAN 


DOWN CHANNEL UP y 4 4 


With ICOM, thé business at 
hand is quality. 


ICOM America, Inc., 2380-11éth Ave NE, Bellevue, W/A 98004 {206) 454-8155 / 3150 Premier Drive, Suite 126, Irving, TX 75063 
1777 Phoenix Parkway. Suite 207, Atlanta, GA 30349 / 3071- #5 Road, Unit 9, Richmond, B.C. V6X2T4 
All stated specifications are approx!mate and subject te change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. IT286 


Circle (12) on Fast Fact Card 


ASTRON 


CORPORATION 


LOMERES SONIC 
KENWOOD 


TEST AND MEASURING EQUIPMENT 


INDUSTRIES 


€ cushcraft 


CORPORATION 


Z\TRILECTRIC 


Multiplier 


ELECTRONICS, SCI, SONNENSCHEIN, 


SPECTRUM PLANNING, STi 
COMMUNICATIONS & MORE. 


Hutton Communications 
3240 Garden Brook Drive 
Dallas, Texas 75234-2309 

214-484-0580 800-442-3811 
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Electronic Products Inc. 


EMR Corp 1 
M. Hutton & Co 16 
Kathrein In a 


LeBlanc & Royle Telcom Inc. 

M/A-COM Land Mobile Communications 
Meridian Communications, Inc. 

Motorola Inc., Communications Sector 
Primus Electronics Cort 128 
Scalia Electr me Cor 6. 
Secom Systems 

Sinclair Radio Labs Inc. 

Telewave, Inc 87 
Tessco 2) 
TX RX Systems Inc 10R 109 
Wacom Products Inc. 

Wisco International Ltd. 


Multicouplers (Receiver) 
AAT Communications Corp. 


Advanced Receiver Researcl 3K 
The Antenna Farm, Inc. 

Antenna Specialists Co TF¢ 
Bear Radio Ine ahs 


Cartwright Communications Co. 

Celwave 

Communications Associates, In ld 
Decibel Products,. Inc 44 
D&R Associates, Inc. 

Electronic Products Inc. 


EMR Cerp 6 
M. Hutton & Co 16 
Kathrein Inc 62 
LeBlanc & Royle Telcom Inc. 

Lunar Industries 110 


M/A-COM Land Mobile Communications 
Meridian Communications, Inc. 
Motorola Inc., Communications Sector 
Primus Electromics Corp 

Scala Electronic Corp. 

Secom Systems 

Sinclair Radio Labs Inc. 

Telewave, Inc 67 
Tessco 2] 
TX RX Systems Ine 108,109 
Wacom Products Inc. 

Wisco International Ltd. 


128 


Pre-amplifiers (Receiver) 


AAT Communications Corp. 

Advanced Receiver Researct OM 
The Antenna Farm, Inc. 

Antenna Specialists ( TFC 
Beam Radio Inc 5s 
Cartwright Communications Co. 

Celwave 17 
Communications Associates, Ini 14 
Decibel Products, In i4 
D&R Associates, Inc. 

Electronic Products Inc. 

EMR Cort 44) 
Hawa Systems LISA Ine 14 
M. Hutton & Co if 
Janel Labs Inc. 

LeBlanc & Royle Telcom Inc. 

Lunar Industries au 
Meridian Communications, Inc. 

Motorola Inc., Communications Sector 
Secom Systems 

Sinclair Radio Labs Inc. 

Telewave In +5 
rX RX Systems Ine LOR, 109 


See Adv. Page 


Wacom Products Inc. 
Wisco International Ltd. 


Other 


Bally Engineered Structures, Inc. 
Beam Radio Int 

Cartwright Communications Co. 
Climate-Tel 

Decibel Products, Ine 44 
Electronic Products Inc. 

EMR Corp 36 
Janel Labs Inc. 

Kathrein Ine 62 
Microflect Co., In 136 
Moseley Associates, Inc 118 
Motorola Inc., Communications Sector 

Scala Electronic Corp 62 
Sinclair Radio Labs Inc. 

Telewave Inc 67 
I'X RX Systems Inc 108,109 
Wacom Products Inc. 

Wisco International Ltd. 


ANTENNAS, CELLULAR 
Base 


AAT Communications Corp. 

Andrew Corp. 

Anixter Bros., Inc. 

The Antenna Farn, Inc. 

Antenna Specialists ¢ F< 

Bogner Broadcast Equipment Corp 54 

Cartwright Communications Co. 

Celwarve 

Communications Associmtes. Inc id 

Cushcraft Corp. 

Decibel Products, ly 44 

D&R Associates, Inc. 

Fabrecon Development Corp. 

Fort Worth Tower Co., Inc. 

General Electric Co., Mobile 
Communications Business Div. 

M. Hutton & Co 16 

Kathrein In 62 

Laursen Electronics, In 15 

LeBlanc & Royle Telcom Inc. 

Mark Antennas Div., Radiation Systems 
Inc. 

Maxrad Int LOZ 

Meridian Communications, Inc. 

Motorola Inc., Communications Sector 

National Car Phones 

NCG Companies 

NovAtel Communications Ltd. 

Path Products 


Primus Electronics Corp 128 
R F Products 
Scala Electrotiw Cor 42 


Secom Systems 
Signals Communications Corp. 
Sinclair Radio Labs Inc. 


Telewave, Ir » 
Two Comm Inc. 
Les Wallen USA 


Western Mobile Telephone 
Wisco International Ltd. 


Mobile 


AAT Communications Corp. 


Company Addresses begin on page 90 


CELWAVE Quality: 


Some occupy repeater stations 
that are often miles from nowhere 
and seldom have visitors. Others 
spend their lives as part of a 
mobile unit in the trunk of a car. 


CELWAVE prepares them for their 
respective fates by building them 
tough and treating them tougher. 


We pull all production units off 
the line and pop them into an 
environmental chamber. After we 
freeze them at — 40°F, we bake 
them at +140°F. Then we 

check for changes in resonant 
frequencies caused by contraction 
or expansion of the cavities to 


GSA Contract #GSOOK86AGS0606 


ensure stability in operation. 


Such procedures are typical of the 
care and craftsmanship that go into 
all CELWAVE products: antennas, 
cavity devices, transmitter 
combiners, receiver multicouplers 
...and duplexers. 


CELWAVE 


By using only the most suitable 
materials, constructing with 
meticulous attention to detail and 
testing with real needs in mind, we 
prepare CELWAVE equipment for 
rough times. 


So its users can communicate 
with ease. 


For more information, call or write 
CELWAVE, Route 79, Marlboro, NJ 
07746. Toll free 1-800-321-4700. 
In New Jersey 201-462-1880, 
Telex 494 4313 CEL NJ. 

In Europe: FREJASVEJ 30 DK-3400, 


Hillerd, Denmark. Tel (02) 26 36 36. 


Telex 42164 CEL DK. 
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The Maxon 


Heavyduty 
Lig 


htweights 


5 Watts of power. 


Now available 


Now meets 


MIL-SPEC 


18 Mobile Radio Technology 


810D* 


with intrinsically 


safe option. 


For applications demanding 
ble 


Check these 3 reasons Maxon 
stands out from competition: 


1 w Price. About haifthe price 
you'd expect for the power 
and capability Maxon builds in. 


2 w Power. Five Watts output 
on up to 4 channels, in either 
UHF or VHF models. And a 
long life, compact recharge- 
able battery. 


3 a Maxon options and acces- 
sories. Including external 
Speaker/Mic. Vox headsets. 
Many combinable encoding 
and decoding options. 

And more. 


Call today, 816-891-6320. Or 
write Marketing Services, P.O. 
Box 20286, Kansas City, MO 
64195. TWX 9107717080 
MAXON/PAL KCS. In Canada: 

| Canadian General Electric, 100 
Wingold Ave., Toronto, Ontario 
M6B 1Re2; 416-746-7322. 

Maxon Electronics, Airworid Center 


Complex, 10723 Ambassador Dr, 
Kansas City, MO 64153, USA. 


* 810D supercedes 810C 
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American Mobile Communications of 
Florida, Inc. 

Anixter Bros., Inc. 

The Antenna Farm, Inc. 


ARA Mfg. Co. 
Cartwright Communications Co. 
Cellular Communications Corp. 


Comm 88 


Communications Signalling 
Cushcraft Corp. 


D&R Associates, Inc. 

Drive Phone Inc. 

Electronic Products Inc. 

General Electric Co., Mobile 
Communications Business Div. 

Harada Industry of America 

Hustler, Inc. 


LeBlanc & Royle Telcom Inc. 


Meridian Communications, Inc. 


Motorola Inc., Communications Sector 
National Car Phones 

NCG Companies 

NovAtel Communications Ltd. 


Railfone, Inc., Sub. of GTE Airfone, Inc. 


R F Products 

Scientific Dimensions Inc. 
Secom Systems 

Signals Communications Corp. 
Sinclair Radio Labs Inc. 

Speco Components 

TAC 


Two Comm Inc. 

Les Wallen USA 

Western Mobile Telephone 
Wisco International Ltd. 


Portable 


AAT Communications Corp. 
Anixter Bros., Inc. 
The Antenna Farm, Inc. 


Cartwright Communications Co. 
Cellular Communications Corp. 


Comm 88 


Communications Signalling 

Cushcraft Corp. 

D&R Associates, Inc. 

Drive Phone Inc. 

Electronic Products Ine. 

General Electric Co., Mobile 
Communications Business Div. 

Harada Industry of America 


LeBlanc & Royle Telcom Ine. 


—>>L»™L~—~_—SS SSS See 
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Designing the highest performance Simplex Patch 


in the industry was a tough job... 


IT’S THAT SIMPLE. 


MODEL 9600 


e e e-+@—e 


DIMF COS CON osc 


but someone had to do it! 
Our 9600 outperforms all competition. . .or your money back* . 


Control Station Interconnect 


© connect Systems INC 


= Y 


FROM ANY PHONE 
« Direct voice dispatching 
* Selective calling (DTMF-DTMF) 
* Activate horn honkers 
« Eavesdrop the channel 
» Ringout calls to mobile 


FROM THE MOBILE 
« Initiate phone calls 


The all new 9600 by CSI is an extremely 
user friendly VOX base station intercon- 
nect. The 9600 will operate with any 
simplex base station radio and is fully 
compatible with any conventional or 
trunked repeater system. (An optional 
plug in electronic voice delay board [2 
sec, delay] is recommended when used 
through repeaters.) A dip switch allows 
the selection of fully regenerated DTMF 
or pulse converted dialout thus making 
the 9600 compatible with all telephone 
systems. The 9600 is operated with #/# 
or multi-digit connect/disconnect. A 
secret five digit toll override connect 
code allows one toll call. Re-arm is 
automatic. Built in CW identification or 
beeps give positive indication of dis- 
connect. 


The 9600 can be fully controlled from 
any telephone, and also provide DTMF 
to regenerated DTMF end to end signal- 
ling. This capability permits dispatch 
and/or selectively calling any mobile, or 
activating horn honkers from any phone 
in the plant. Our new state of the art 
digital call progress tone detection 
scheme will automatically disconnect 
the 9600 on return of dialtone if the 
telephone dispatcher forgets to send # 
before hanging up. 


STANDARD FEATURES 


* #/# Or multi-digit connectiddisconnect 
¢ User procrammable access code 

e Fy nerated tone chaling 

© Pulse dia € 

® Toll t 

¢ Secret toll override cod 

¢ Busy signal disconnect 

® [halttone disconnect 

e CW odentifination 

e Activity mer 

e Timeout timer tresettabie by mobie} 
® Telepnone initiated control 

® Telephone controtied switch 


* Regenerated DTMF selective calling 


© Hingout 

e Hinguut oF auto answer on 1-8 rings 
® Busy cnannel andout mobetia 

e Hatch Status Messages 

° iternatly squeiched audio 

¢ MOV lightning protection 


* Front panel status LED's 
¢ (Od potarity reversal 
* Keyset compatible 


e 12 VOC powered 


24 Ui switches make all 9600 features 


proqrammmabie/selectable 


Additional features are too numerous to 
list. Please call or write today for your 


free four oaqe brochure 
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OPTIONS 
Electronic voice delay board. (Con- 
tains pulser for GE MARC V trunking 
compatibility) 


CW ID chip 


« FCC registered coupler 


CSI POLICY 
* 60 day return privilege 


One year warranty 


CONNECT SYSTEMS INC. 
23731 Madison St. 
Torrance CA 90505 

Phone: (213) 373-6803 


CSI Is a registered trademark of Connect Systems, Inc 


INTERNATIONAL SALES: 
JESCOM COMMUNICATIONS 
INTERNATIONAL. INC 
Phone: (415) 574-1421 
TELEX: 278367 JSCM UR 


IN CANADA: 
CARTEL ELECTRONIC 
DISTRIBUTORS 
(800) 663-0070 


The only 
Coax 
Protector 
that works 
for Lightning 


and EMP... 


3 dé wg 
~ ,.0N ALL 

your 
equipment 


Did you know that OC 
continuity lightning arrest- 
ors don’t work on: Receiv- 
ers, Cavities (Shunt Fed), 
and Isolators? 


® For Coax 50, 75 and 93 ohm 
systems to 2.5 GHz. 


¢For Telephone, Tone Re- 
mote and RS-232 up to 6 
pair. 

© For 120, 240 and 480 VAC 


single and three phase 
powerline. 


“To Keep You Communicating... 
We Changed Blitz To Bliss” 


PolyPhaser 


Corporation 


P.O. Box 1237 
1425 Industrial Way 
Gardnerville, NV 89410-1237 
Phone 1-800-325-7170 
(702) 782-2511 
Telex: 272718 
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Meridian Communications, Inc. 


Motorola Inc., Communications Sector 
National Car Phones 

NCG Companies 

NovAtel Communications Ltd 


R F Products 

Scientific Dimensions Inc 
Secom Systems 

Signals Communications Corp 
Sinclair Radio Labs Inc. 

TAC 


Two Comm Inc. 

Les Wallen USA 

Western Mobile Telephone 
Wisco International Ltd. 


ANTENNAS, MICROWAVE 


Andrew Corp. 

Anixter Bros., Inc 

The Antenna Farm, Inc. 

Cablewave Systems 

Fort Worth Tower Co., Inc 

General Electric Co. 

Jefa International, Inc 

LeBlanc & Royle Telcom Inc 

Mark Antennas Div., Radiation Systems 
Inc. 

Microwave Networks Inc 

Motorola Inc., Communications Sector 

NCG Companies 

Path Products 


Wisco International Ltd 


ANTENNAS, MTS, IMTS 
Base 


Anixter Bros., Inc. 
The Antenna Farm, Inc. 


Cartwright Communications Co, 


D&R Associates, Inc. 


LeBlanc & Royle Telcom Inc 


Meridian Communications, Inc. 
Motorola Inc., Communications Sector 
NCG Companies 

R F Products 


Secom Systems 

Signals Communications Corp 
Sinclair Radio Labs Inc. 
Telemobile Inc. 


Two Comm Inc. 
Western Mobile Telephone 
Wisco International Ltd. 


See Adv. Page 
Portable 


The Antenna Farm, Inc. 
Cartwright Communications Co. 


D&R Associates, Inc. 
Electronic Products Inc. 


LeBlanc & Royle Telcom Inc. 
Meridian Communications, Inc. 


Motorola Inc., Communications Sector 
NCG Companies 

R F Products 

Scientific Dimensions Inc. 

Secom Systems 

Signals Communications Corp. 
Sinclair Radio Labs Ine. 

Telemobile Inc. 


Two Comm Ince. 
Western Mobile Telephone 
Wisco International Ltd. 


ANTENNAS, PAGING 


AAT Communications Corp. 
Anixter Bros., Inc. 
The Antenna Farm, Inc. 


Cartwright Communications Co. 


Cushcraft Corp. 


D&R Associates, Inc. 
Electronic Products Inc. 


Hustler, Inc. 


LeBlanc & Royle Telcom Ine. 

Mark Antennas Div., Radiation Systems 
Inc. 

Meridian Communications, Inc. 


Motorola Inc., Communications Sector 


Signals Communications Corp. 
Sinclair Radio Labs Inc. 


Two Comm Inc. 
Les Wallen USA 
Wisco International Ltd. 


ANTENNAS, TWO-WAY DISPATCH, 
SMR 


Base 


AAT Communications Corp. 


The Antenna Farm, Inc. 


Cartwright Communications Co. 


————————— ee 
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Your T 
telat 


Pec! ar refuse r tat V3 . 


VY 


SO aN. 
Unbeat 


Whether you're outfitting a new shop, ex- 
panding or just replacing a piece of equip- 
ment, you won't go wrong by coming to 
TESSCO for quality products from Beckman 
Industrial, Bird, OPTO Electronics and Weller. 
Compare price...While other suppliers sell 
at list, we offer cost effective prices. 


able Selection, Pricing and 


ery 


Need it in a hurry? We offer second day 
delivery on all orders. Can't find it elsewhere? 
We stock the most extensive line of bench 
and test equipment specifically selected for 
the communications industry. It's all just a 
toll free call away...800-638-7666. Make 
TESSCO Your Total Source” 


Reno, Nevada 
702-331-3566 
800-638-7666, Touch 6 


TESsScoO" 


Serving The Industry Since 1952 


Tampa, Florida Baltimore, Maryland 
301-785-5300 


800-638-7666, Touch 2 


Chicago, Illinois 
312-310-9810 813-626-5795 
800-638-7666, Touch 5 800-638-7666, Touch 4 
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te 
tr 


TOLL FREE SALES 800-874-8663 / in California Call (916) 477-8400 / FAX (916) 477-8403 
12438 Loma Rica Drive “A” / Grass Valley, CA 95945 


BE HEARD 


THROUGH THE NOISE. 


When clear communication counts, 


ADCO Industrial Intercoms break through the toughest 
problems — high ambient noise and harsh environments. 

Because normal voice levels penetrate clearly, this is 
the perfect communication system for areas of high noise. 


The system easily tolerates high temperatures and rough handling. Solid 
state components are protected against corrosive fumes, dirt, rain, or salt water. 
Each unit is sealed in a heavy-duty submergence- proof aluminum enclosure 

Special options: hands-free remote, lightning protection, extreme low 
temperature operation, plus many others. Easy multi-station installation, 

Creating dependability since 1958, ADCO conquers noise. 


Call or write for prices and complete information 


ATKINSON DYNAMICS 


10 West Orange Avenue 


South San Francisco, CA 94080, (415) 583-9845 
A dwision of Guy F. Atkinson Company 


Without a shout, without a ae ail : 
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We did it! The Model NC-105 
Digital Coded Squelch Encoder/ 
Decoder. Designed specifically 
for squelch control applications 
and compatible with both 
Motorola’s DPL and General 
Electric's DCG systems. 

The NC-105 features SMT, 
micro processor circuitry, over 
150 field programmable codes, 
and NorComm’s assurance of 
technical assistance on most 


applications. 

Imagine all that power packed 
into a mini 1.25"W x 1.60"L x 
.25"H package. Complete with 
the superb quality NorComm is 
renowned for. 

Through a bit of wizardry on 
our part, we're introducing it ata 
price that can't be beat. As low 
as $76.45 (dealer net). Some may 
call it magic. We call It the 
NorComm Model NC-105. 


Qe TONE SIGNALLING PRODUCTS 
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See Adv. Page 


Cushcraft Corp. 


D&R Associates, Inc. 
Electronic Products Inc. 


Hustler, Inc. 


LeBlanc & Royle Telcom Inc. 
Meridian Communications, Inc. 


Motorola Inc., Communications Sector 
NCG Companies 


R F Products 


Secom Systems 

Signals Communications Corp. 
Sinclair Radio Labs Inc. 

Syntec Communications Systems 
Telemobile Inc. 


Two Comm Inc. 

Les Wallen USA 

Webster Communications Inc. 
Wisco Internationa! Ltd. 


Mobile 


AAT Communications Corp. 
The Antenna Farm, Inc. 


Cartwright Communications Co. 


Cushcraft Corp. 
D&R Associates, Inc. 
Electronic Products Inc, 


Hustler, Inc. 


LeBlanc & Royle Telcom Inc. 
Meridian Communications, Inc. 
Motorola Inc., Communications Sector 
NCG Companies 

R F Products 

Scientific Dimensions Inc. 

Secom Systems 


Signals Communications Corp. 
Sinclair Radio Labs Inc. 


Syntec Communications Systems 
Telemobile Inc 


Two Comm Inc. 
Les Wallen USA 
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» Thanks to our customef’s...ALL CiTY PAGING = ANSWERITE = BLC COMMUNICATIONS 
q m BRIDGEWATER TELEPHONE ™CALL-COM mCANTEL ™ CAS COMMUNICATIONS 

x = COAST MOBILEPHONE ™ COMMUNICATION TRANSMITTING SERVICE ™ COMPAGE 
\. COMMUNICATIONS @ CUE PAGING @ EASI VOICE = FERMA ® GOLD COAST PAGING 
a A= HOULY CO., LTD. = MESSAGE CENTER BEEPERS m MESSAGE CENTRE ® METRO 
S COMMUNICATION SERVICES ™ MICRO PRODUCTS/AIR SCAN ™ MULTITONE m PACIFIC 

PA BELL @ PAGE DIRECT @ PAGE GIRLS = PAGE HAWAII @ PAGE KOM ™ PHONE PAGE 
= POLITO COMMUNICATIONS ™ RADIO PAGING DIV. (GRAPHIC SCANNING) @ RAM 
B\ BROADCASTING@ RADIO TELEPHONE COMMUNICATIONS OF PUERTO RICO 
= SCOTPAGE = SUMMIT COMMUNICATIONS @ TRI STATE RADIO @ VALLEY INSTANT 


‘erie SCE is now the technology 
leader in Paging, Computerized 
Telephone Answering 

and Voice Messaging 

... WORLDWIDE! 


In recent months, substantial commitments to SCE products — sionals, determined fo deliver the best for each customer indi- 
by customers new and old, at home and abroad, have thrus! —vidually. And what do our customers think? 


| : : 
SCE info a leadership position around the globe In the weeks ahead, many SCE customers will be telling you 


Today, thanks to these votes of confidence, SCE has become why SCE is their vendor of choice. 
the acknowledged leader in technology for our industry the 
prime source of syslems and equipment for advanced radio 
paging, voice messaging and computerized telephone 
answering 


State-of-Ihe-arl technology doesn’t just happen. It takes true 
dedicated and non-stop effort by the gifted team of SCE protes- 


Technology that speaks for itself 


SPECTRUM COMMUNICATIONS 
AND ELECTRONICS CORP. 


62 Bethpage Road - Hicksville NY 11801 


For further information, call us at 1-800-645-4357 In N.Y 516-822-9810 
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The Midland Syn-Tech 


In. 1982 we challenged the 
land mobile industry with a 
new kind of 2-way FM radio: the 
frequency-synthesized Midland 
Syn-Tech™ It was to ordinary 
radios what the PC was to add- 
ing machines. It had much 
more capability than existing 
radios, cost less than anything 
remotely comparable, and its 
E/PROM-controlled microcom- 
puter was field programmable. 


These advantages revolutionized both the distribu- 
tion and use of two-way radio. For the first time, users 
could have a compact, affordable, high-capability radio, 
tailored specifically to their requirements by their 
local two-way dealer. 


Instant radio, exactly to your needs. Today, with a 
few basic models and a handful of option kits a Midland 
dealer can program and deliver a Syn-Tech—mobile, 
portable or base station—virtually off the shelf. From 
one to 80 channels. Channel scanning. Choice of pri- 
ority and scan mode. CTCSS and DCS squelch. DTMF. 
Wideband options and considerably more. 


Soa 


Protection from obsoles- 
cence, Syn-Tech radios are 
designed for change. Not only 
can an authorized technician 
change the radio’s entire “per- 
sonality” in as little as 10 min- 
utes, but all the capability en- 
hancements developed since 
1982 are retrofittable to the first 
Syn-Tech ever introduced. 


Outstanding Reliability. Syn- 
Tech radios are like having 
“communications insurance” Since we introduced the 
radios, they've averaged fewer than 1% “infant mortality” 
failures and life test results correspond to a unit avail- 
ability of better than 99% on a normal annual opera- 
tional schedule. 


More help from your dealer. Time he used to spend 
fixing radios he can now devote to helping you. Learn- 
ing your requirements. Planning the right system. Help- 
ing you with financing or leasing. Programming your 
radios. Or modifying your system as your needs change 
or grow. 


has made 


believers out of... 


Some pretty tough customers accepted the Midland 
challenge. They compared capability and specs with 
other radios. They did intensive side-by-side field tests 
with evaluation units. They put them on shake tables. 
They compared price. Then they put them to work. In 
1982 it took guts to switch two-way radio brands. Now 
it only takes common sense. 


Challeng 


“Superior reliability” 


“Radios in our off-road land sur- 
vey vehicles really take a beating. 
But the reliability of our Syn-Tech’s 
has proven far superior to any- 
thing else I've experienced in 12 
years as a two-way user.” 

Charles Sterling, President 


“Operational flexibility” 


“The large channel capacity, 
lus the ability to reprogram the 
yn-Tech quickly, means I can 

operate anywhere in or out of my 

service territory on an instant's 
notice’ 


Harold M. Knabe 


“One radio that does it all” 


“Working in an area that has about 

15 frequencies, the Midland LMR 
has solved our communications 
problems’ 


Ronald H. Quinter, Chief 
Womelsdorf Borough Police 
Womelsdorf, PA 


Public Information Officer 


Sterling Engineering, Inc. 
ae ryvill Kansas City, MO Fire Department 


Maryville, TN 


Today, over 100 Syn-Tech models are available in all LMR 
bands: mobiles, base stations and the new Syn-Tech portables. 
Plus moderately-priced 8 and 16 channel synthesized mobiles 
and portables, tough but economical crystal portables and 
repeaters. We think a considered comparison will convince 
you there's no better value in performance, quality, reliability 
and cost. 


Mipvan ol |\i/® 


QD 
LAND MOBILE RADI JET 


1-800/MIDLAND 


(1-800/643-5263) 
Ask for Ext. 1690 


We challenge comparison. Give us a call. 


some 
pretty tough 
customers! 


In Canada: A. C. Simmonds & Sons, Lid 
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1-800-367-4275 


Circle (23) on Fast Fact Card 
26 Mobile Radio Technology December 1987 


See Adv. Page 
Wisco International Ltd. 
Portable 


AAT Communications Corp. 
Advanced Electronic Applications 


Ine ae 64 
Alexander Batteries. c/o Alexander 

Miz 65-69 
The Antenna Farm, Inc. 
Antenna Specialists Co ih 
Beam Radio Ine...... 58 


Cartwright Communications Co. 
Celwave {7 


Centurion International, Ine 20 
Communications Associates, Ine I4 
Com-Rad Industries-Untenna 4a 
Cushcraft Corp. 

Decibel Products, Inc 44 


D&R Associates, Inc. 
Electronic Products Inc, 


Eriv Electronics, In 9) 
Hawa Systems USA Ins 13 
M. Hutton & Co 16 
Larsen Electronics. Inc i) 
LeBlanc & Royle Telcom Inc. 

Maxrad Ine 102 
Meridian Communications, Inc. 

Modublox & Co., Inc | 


Motorola Inc., Communications Sector 
NCG Companies 


Primus Electronics Corp 128 
Raven Radio Mfg., Inc 533 
R F Products 


Secom Systems 
Signals Communications Corp. 
Sinclair Radio Labs Inc. 
Standard Communications Corp al 
Syntec Communications Systems 
Telemobile Inc. 
Tessco 2) 
Two Comm Inc. 
Les Wallen USA 
Wisco International Ltd. 
W & W Associates, (Batteries 'R 
Us 123 


AUTOMATIC VEHICLE LOCATION 
(AVL) 


AAT Communications Corp. 
The Antenna Farm, Inc. 
Cellular Communications Corp. 
Etak, Inc. 

Ferritromes Inc 

Larsen Eleetronics, Inc 3h 
Magnavox 

Motorola Inc., Communications Sector 
Simrad, Inc. 

Teletee Corp Mal 


BATTERIES 
Base 


The Antenna Farm, Inc. 


Battery Pak, In y2 
Cal Crystal Lab, Inc 78 
Canadian Marconi Co 71 


Cellular Design Corp. 

D&R Associates, Inc. 

Electronic Products Inc. 

Erig Etectronies, [ne 92 
M. Hutton & Co 16 
Johnson Controls 


See Adv. Page 


Lesmith Ltd Lia 

Meridian Communications, Inc. 

Motorola Inc., Communications Sector 

Syntec Communications Systems 

TD) Battertes {ov 

Two Comm Inc. 

VDO-PAK Products 

Wisco International Ltd. 

W & W Associates, (Batteries ‘R' 
us) 


Pager/Portable Transceivers 


AAT Communications Corp. 

Air Comm 

Alexander Batteries, v 
Mig 

The Antenna Farm, Inc. 

Battery Pak, Ine a 

Beam Radio Inc 58 

Bendix/King 

Bornar Crystal ¢ Sh 

Cal Crystal Lab, In s 

Canadian Marcani (4 fa 

Cartwright Communications Co. 

Cellular Design Corp. 

Centurion International, tne 20 

Comm 88 

Communications Associates. In 14 

D&R Associates, Inc. 

Electronic Products Inc. 

Energy Concepts Inc. 

Enid blestromes, In 

M. Hutton & « 16 

ICOM America, Inc tA 

JaBro Batteries, Inc. 

E.F. Johnson 

Kenwood LISA Corp 

Kintek Custam Products, [ne 133 

Land Mobile Services West 

Lesnoth Lid 14 

Meridian Communications, Inc. 

Motorola Inc., Communications Sector 

Multiplier Ladustries Corp 4s 

Power Group International 

Primus Electranics Corp 126 

Raven Radin Miz. tn 53 

Reach Electronics, Inc, 

Secom Systems 

Signals Communications Corp. 

Sinclair Radio Labs Inc. 

Syntec Communications Systems 


0 Alexander 


TDI Batteries [v2 
Telemobile Inc. 
Tessc 0 21 
Two Comm Inc. 


VDO-PAK Products 
Webster Communications Inc. 
Wisco International Ltd. 
W & W Assuvintes, | Aattertes “h 
tis 123 


Other 


Anixter Bros., Inc. 
The Antenna Farm, Inc. 


Hatiery Pak, lie 92 
Cellsmart, Ine 60 
CSC Inc. 

Electronic Products Inc, 

Erie Fleetronics, Ine v2 


JaBro Batteries, Inc. 
SS spend America 
otorola Inc., Communications Sector 


Company Addresses begin on page 90 


cee ZETRON 
. 
PATC H 9 JISCONNECT CONNECT 
ai 


ZETRON 


DISCONNECT CONNECT 


LINE 1 


e@ Simplex, Half, Full Duplex 
@ Selective Calling—2-Tone, DTMF, CTCSS, 5/6 
Tone, 2805Hz, Digital Squelch, and GE MARC™ 
Signalling 
e ANI Recognition and Billing 
@ DID Option 
When it comes to phone patches, we know the 
business. Our interconnects have all the flexible fea- 
tures you'd expect from the leader. 


You owe it to yourself to find out why so many 
mobile phone systems have specified Zetron. We 
were first, and we're still out in front. 


For the best answer to your system needs, call 
one of our experts. We'll put you on the right track. 


To Order Call: 


(206) 644-1300 
ZETRON 


Zetron, Inc., 2930 Richards Rd. S.E., Bellevue, WA 98005 
Telex: 5106010251 ZTRON SEA UQ FAX: (206) 644-2661 
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(— MOBILE ADAPTER») 


TWX; 910 346 7015 
NS FAX: 213-254-3210 4) 


INTEGRATED TELEPHONE 


MOBILE RADIO 


TRCC* integrates the call accel- 
erating features of an electronic 
key telephone system with the 
complete capabilities of a radio 
remote controller. 


Based on acompletely 


distributed microprocessor 
architecture. TRCC* offers 
maximum flexibility. Custom 
configuration of each system 
: , to meet your Communication 
pass , needs 
ty tie 
Features include: * Mobile Decoders * Integrated Speed-Dialer 
¢ Programmability * Multiple Patches ¢ Programmable Ringing 
¢ Tone, DC. E&M Signalling * Distant Operating Positions * Modular Growth 
* Imegraled Paging Encoder = * Binaural Headset Operation * Reduced Cabling 


POSITRON Industnes, Inc. 


HEAD QUARTERS: 4810 JEAN TALON W., MONTREAL, QUE., CANADA H4P 2NS 
TELEX : 05-825739 Fax: (514) 731-8662 


Tel: (514) 738-2200 
OFFICES : US: NEW YORK,NY. CANADA. TORONTO, ONT. 
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FOR THE 


KING PORTABLE 


FEATURES: 

e BUILT IN R.F. AMPLIFIER 

e BUILT IN AUDIO AMPLIFIER 

* EXTERNAL AUDIO JACK 

¢ FAST CHARGER 

e ALL CONNECTIONS MADE WITH 
ONE SLIDING LEVER. 

¢ CONSTRUCTED TO COMPLIMENT 
THE KING RADIO LINE. 


PRODUCT SPECIFICATIONS 
30 Watts VHF, 20 Watts UHF, 20 Watts, 800 MHZ 


A.F. Amplifier: 


Audio Amplifier: 8 Watts to External Speaker Jack, 5 Watts to Internal Speaker 

Charger. Automatic Thermal Sensing, 3 Hour Fast Charge, Normal Charge 
Input Voltage: 12.2 VDC to 15.0 VDC 

Current Drain: 5 Amps when Transmitting 

Connections: Automatic through Sliding Contact Block 

Dimensions: B"W x 2%"H x 9'4"D 

Weight: 3 Pounds 

Operating Temp.: ~ 30° to + 60°C 

indicators: Led Indicators for Audio On, Fast and Normal Charge, R.F. On 

Security: Keylock 


Leadership by tradition. 


Z f COMMUNICATIONS, INC. 
3336 SAN FERNANDO ROAD 
LOS ANGELES, CALIFORNIA 90065 


(213) 256-3000 
800 HI-POWER 
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Multiplier Industries Corp As 
N.CLE /Power Group International 
Department 60 NY 


Power Group International 
Syntec Communications Systems 
TDI! Batteries 102 
Telemobile Inc 
Tessco 21 
Two Comm Inc. 

VDO-PAK Products 

Webster Communications Inc. 
Wisco International Ltd. 

W & W Associates, (Batteries ‘R' 


rs 


BATTERY CHARGERS AND 
CHARGER/ANALYZERS 


Alexander Batteries o Alexander 

Mig 68.640 
Hattery Pak, bn gy? 
Bendix/King 
Cadex Electronics Inc, 
Canadian Marconi Co 71 


Cartwright Communications Co. 

Cellular Design Corp. 

Cleartone Telecoms Ltd. 

Comm 88 

CSC Ine. 

Drive Phone Ine. 

Electronic Products Inc. 

Energy Concepts Inc. 

Exar Corp. 

Heliopower Inc. 

M. Hutton & Co 6 
ICOM America, tnx 15 
Jefa International, Inc. 
E.F. Johnson 

Kenwood USA Corp 
Kintek Custom Preduets, Inc 133 
La Marche 

Land Mobile Services West 

Meridian Communications, Inc. 

Motorola Inc., Communications Sector 
N.C E./ Power Group International 


Department 60 BY 
Nett-Workk Group Inc 5] 
Newmar 


Power Conversion Products Inc. 
Power Group International 
Primus Electronics Corp 128 
Raven Radio Mie. In 53 
Secom Systems 
Syntec Communications Systems 
TDI Battertes 102 
Telemobile Inc. 
Two Comm Ine, 
URDC Measurement, Ine 125 
VDO-PAK Products 
Webster Communications Inc. 
Wisco Internationa! Ltd 
W & W Associates, ‘Batteries 'R 
Us) p24 


CASES FOR PORTABLE EQUIPMENT 
Pager/Portable Transceiver 


\lexander Batteries, ¢/o Alexander 
Mie 68.69 
American Mobile Communications of 
Florida, Inc 
The Antenna Farm, Inc 
Battery Pak, In v2 


Company Addresses begin on page 90 


fak these new m 
nturion. Tough ; 
ri ght good lookin too. 
a etal duck 1k ow!) 


Centurion makes our styles of 
molded portable radio antennas. dy don’t let a drop | 
/ of moisture in, so they're great for L ‘tse in adverse co 
ditions. And the} imeet the spec's ost 

safe and “ruggedized” radios. - 


Call today for details. Tell’ e Tuf Bib sent ya! 
| 


| 800/228-4563 


INTERNATIONAL, TING. P.O. Box 82846 
®Copyright 1987 Centurion International, jnc. 800- 228- vide) 


| 


| , Circle (27) of Fast Fact Card 
i ; 


Above and Beyond 
AR2002 


PROFESSIONAL MONITOR RECEIVER 
25- 550 MHz 
800 - 1300 MHz 


Specifications: 
Receiving mode — Narrow band FM, Wide band FM & AM 


Receiver circuit - Microprocessor controlled PLL 
Frequency synthesized superheterodyne type 
with high-level doubled balanced mixer 


Receiver IF -750MHz, 45.03MHz, 5.5 MHz (WFM) 
and 455kH2 (NFM & AM) 


Sensitivity - NFM ~ 0.35 u¥ (12dB SINAD) 
WFM— 1.00 uV (12dB SINAD} 
AM -1,00uV = (10dB S/N) 


Selectivity-NFM—+7.5kHz@ 6dB 
+ 20kHz @ 700B 

WFM — =50kHz@ 6¢8 

» 250kHz @ 60dB 

AM —+5.0kH2@ 6dB 

= 10kHz @ 7008 


Number of memory channel - 20 channels 

Scan rate - 5 channels per second 

Search rate -6 seconds per MHz 

2 Nene connector — Standard BNC type, 50-ohm 

© Audio output power — 1 watt at less than 10% THD. 
Power Risse oN = 12 to 14Vde at 300 to SOOmA 
AW x3. ASHX?. 88°D, 2.6 Ibs. 


(California res, add $27,.30 fax) 
Visa and MasterCard accepted 
Prices includes shipping & handling 
*-€.0.D. slightly higher 


22511 Aspan Street, Lake Forest, CA 92630-6321 


Calit/Alaska (714) 581-4900 
Facsimile 


TOLL FREE 1-800-523-6366 


RPE communications, inc. 
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| co a 76 
Canadian Marconi Cox -.....0...-eeeee TI 
Casey Inc. 

Cellular Design Corp. 

Comm 88 

Communications Associates, Inc. ......... 14 


D&R Associates, Inc. 
Electronic Products Inc. 


Erie Electronics, Ine. 92 
Fit haiey Ms aoe isticsndantccnncaetclinns 
WOCOEE Areterhete, DIRS |. cssicteceeececesnncocexenvins 15 
E.F. Johnson 

Kenwood USA Corp. ....-..cccseccseccnseees vain 
Koszegi Products, Inc. 

Tamara Bb Di TRA 5 cecssivccciocasnsosniabnctincrvevicensone 113 


Meridian Communications, Inc. 

Motorola Inc., Communications Sector 
Primus Electronics Corp. ..........-.-.-.0. 128 
Reach Electronics, Inc. 

Signals Communications Corp. 

Syntec Communications Systems 


Tait Electronics USA. Ince.............. 106,143 
Telemobile Inc. 


Two Comm Inc. 
Wisco International Ltd. 
W & W Associates, (Batteries "R’ 


Sill icnsmcsemaeneial ED * 
Other 
The Antenna Farm, Inc. 
Battery Pak, Inc, .....- = 92 
Bee WiSctr Ov ice an scsisececicsscsvtececceccaceiss 76 
Casey Inc. 
Cellular Design Corp. 
Comm 88 
Erie Electronics, Inc. RAE 


M. Hutton & Co. ........... 
Koszegi Products, Inc. 
Motorola Inc., Communications Sector 
Secom Systems 
Sinclair Radio Labs Inc. 
Two Comm Inc. 
Wisco International Ltd. 
W & W Associates, (Batteries 'R’ 

BRB) asantess Wctdsodiabbalaanblehitintistcaiiineais 123 


CELLULAR MOBILE TELEPHONE 
EQUIPMENT 


Accessories 


AAT Communications Corp. 

American Mobile Communications of 
Florida, Inc. 

Anixter Bros., Inc. 

Antenna Specialists Co. .................. IFC 

ARA Mfg. Co. 

Audec Corp. 

Blaupunkt 

Cartwright Communications Co. 

Cellsmart, Inc cheat ekangepLiaia tae OO 

Cellular Communications Corp. 

Cellular Depot Inc. 

Cellular Design Corp. 

Codecom Rural Communications, Inc. 

Comm 88 

Communications Associates, Ine. .......... 14 

Communications Signalling 

Contract Marketing, Inc. 

Drive Phone Inc. 

Erie Electronics, Inc. 92 


See Adv, Page 


General Electric Co., Mobile 
Communications Business Div, 


M. Hutton & Co. voce saspesiasanin ee 
Kintek Custom Products, Inc.. ' 133 
Larsen Electronics, Ine, ............. 35 


Meridian Communications, Inc. 
Morrison & Dempsey 

Communications Ine 42 
Motorola Inc., Communications Sector 
National Car Phones 
NovAtel Communications Ltd. 
ORA Electronics IBC 
Pacific Circuit Design Ltd. 
Railfone, Inc., Sub. of GTE Airfone, Inc. 


Shure Brothers Inc.................... 45,140,141 
Signal Measurement Co. 

SMC a 77 
Telular 85 
Ete TIO eo Sa eT EE 21 


Two Comm Inc. 
Western Mobile Telephone 
Wisco International Ltd. 


Antennas --See ANTENNAS, 
CELLULAR 


Cell Site 


Andrew Corp. 
Anixter Bros., Inc. 
The Antenna Farm, Inc. 


Antenna Specialists Co, 0.2.00 IFC 
ASTRONET Corp. 

Bally Engineered Structures, Inc. 
Communications Associates, Inc. .. 14 
Decibel Products, Ine. ..........-.+. veveee 44 


Fabrecon Development Corp. 

General Electric Co., Mobile 
Communications Business Div. 

Modular Building Concepts, Inc. 

Motorola Inc., Communications Sector 

Northern Telecom 

NovAtel Communications Ltd. 

Plexsys Corp. 

Raven Electronics Corp. 

Tessco — aos 21 


Mobiles 


Air Comm 

American Mobile Communications of 
Florida, Inc. 

Anixter Bros., Inc. 

Antenna Specialists Co IFC 

Blaupunkt 

Cellular Communications Corp. 

Cellular Depot Inc. 

Cleartone Telecoms Ltd. 

Comm 88& 

Communications Associates, Inc 14 

The Communications Center 

Data Signal, Ine 

Drive Phone Inc. 

General Electric Co., Mobile 
Communications Business Div. 

Meridian Communications, Inc. 

Motorola Inc., Communications Sector 

NEC America Inc., Mobile Radio Div. 

Nokia-Mobira Inc. 

NovAtel Communications Ltd, 

Oki Telecom, Cellular Telephone Div, 

Panasonic Industrial Co., 
Telecommunications Div. 

Primus Electronics Corp. ............. 128 


118,119 
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SKYLINE™ Series 9000 Radio ~ 


Wide in bandwidth, diverse in 
applications, long on performance. 
This FM/FDM analog microwave 
radio is designed for LOS (line of sight) 
operation in the 1350-1535MHz and 
1700-2300MHz frequency ranges. 
Applications include Utilities, 
Industrial, Common Carrier, Business 
and Government Services, Up to 612 
channels are available. 


SKYTRAX™ 9500 DTL Multiplex 


ZA Low in cost, High in reliability, 2 year 

ALAA S24 . warranty, CCITT compatible. This 

Ps fe ff, o4 Lol Lh F, MA, VA 4 Frequency Division, “Direct-to-Line” 

i Dba, Ww. W4 UM . WA WA WA voice multiplex system can handle up 
: to 634 VF channels. Features include: 

Cardion § Drop & Insert, data transmission up to 

—_ 14.4Kb/s, field programmable and 

me 3825 Hz Out of Band signaling. Phase 

lock sync units easily permit 

“Simulcast” Operation. 


COMM-PAK™ Series 8000 Narrowband Radio 


An economical FM analog radio 
approach which offers an alternative 
to the high cost of leased circuits. This 

Narrowband, 36 channel capacity, 
radio operates in three bands span- 
ning the 790 to 2500 MHz frequency 
range. Typical applications include: 

Base Station Control, Specialized 

Mobile Radio interconnect, wide area 
paging interfaces, oil platform to oil 
platform communications, telephone 
by-pass, etc. 


More Reasons... 
ISC Cardion offers turn key solutions to point-to-point 
communication needs with in-house capabilities such as: 

* Path engineering assistance 

* FCC License Preparation 

¢ 24-hour Hotline 

* Emergency Restoration Units Available 

« Fast Turn-Around On Repairs 

Circle (29) on Fast Fact Card 
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Railfone, Inc., Sub. of GTE Airfone, Inc. 

Repco Ie w 

Richardson Electronics, RF Gain 

Syntec Communications Systems 

TAD USA 

Tessery 21 
tur 3 


Western Mobile Telephone 


NAM Programmers 


BYTER. Corp., Instrument Systems 

Di 134 
Cellular Depot Inc. 
Cleartone Telecoms Ltd. 
Communications Assiuciates, Ins 14 


Curtis Electra Dew 

Drive Phone Inc. 

General Electric Co., Mobile 
Communications Business Div. 

M Tluttan & Co 14 

Motorola Inc., Communications Sector 

National Car Phones 

NovAtel Communications Ltd. 

Primus Blooteonies (rrp 128 

Tesseut 21 

Two Comm Inc. 

Western Mobile Telephone 


Portables 


ws lo id 


Air Comm 

American Mobile Communications of 
Florida, Inc. 

Antenna Spocalists Cu Trt 

ARA Mfg, Co. 

Bendix/King 

Blaupunkt 

Cellular Communications Corp. 

Cellular Depot Inc. 

Cellular Design Corp. 

Cleartone Telecoms Ltd. 

Comm 88 

Commurmeations Assuciuates, ric 14 

The Communications Center 

Drive Phone Inc. 

General Electric Co., Mobile 
Communications Business Div. 

Meridian Communications, Inc. 

Motorola Inc., Communications Sector 

National Car Phones 

NEC America Inc., Mobile Radio Div. 

Nokia-Mobira Inc. 

NovAtel Communications Ltd. 

Oki Telecom, Cellular Telephone Diy. 

Racom 

Richardson Electronics, RF Gain 

Syntec Communications Systems 

TAD USA 

Tesses 21 


Western Mobile Telephone 
Power Boosters 


ASTRONET Corp. 

Cellular Depot Inc. 

General Electric Co., Mobile 
Communications Business Div. 

Meridian Communications, Inc. 

Richardson Electronics, RF Gain 

PPL 


ommiutiications, In re 
Switching Equipment 


ASTRONET Corp. 
Avtec Inc. 


See Adv. Page 


Command Communications, Inc. 

General Electric Co., Mobile 
Communications Business Div. 

Monroe Electronics Inc. 

Motorola Inc., Communications Sector 

Northern Telecom 

NovAtel Communications Ltd. 

Plexsys Corp. 

Positron Industries, Inc 28 

Raven Electronics Corp. 


Other 


Cellular Design Corp. 

Codecom Rural Communications, Inc. 

Comm 88 

Contract Marketing, Inc. 

Decibel Products, Inc 44 

General Electric Co., Mobile 
Communications Business Div, 

M. Hutton & Co 5 ‘ a 16 

Interstate Voice Products 

Jackrabbit, Inc. 


Kintek Custom Products, Inc 133 
La Marche 

Marcon! Instruments Ine ; 87 
Microflect Co., Incu.......... 136 


Minilec Service, Inc. 

Modular Building Concepts, Inc. 

Motorola Inc., Communications Sector 

S.C_E-/ Power Group International, 
Deparment 60 89 

Newton Instrument Co. Inc. 

NovAtel Communications Ltd. 

Oki Telecom, Cellular Telephone Div. 

Raven Electronics Corp. 

ROHN 

Scientific Dimensions Inc. 

Signal Measurement Co. 

Telescan Corp, 

Western Mobile Telephone 

2 K Celltest Systems 1 


CLOSE-CIRCUIT TELEVISION 
EQUIPMENT 


General Electric Co. 

Hawa Systems USA Ine ; 43 
Motorola Inc., Communications Sector 
RF. Gain Ltd 117 
Richardson Electronics, RF Gain 

Secom Systems 


COAXIAL CABLE/CONNECTORS/ 
ACCESSORIES 


ADC Telecommunications, Inc. 

Andrew Corp. 

Anixter Bros., Inc. 

The Antenna Farm, Inc. 

ATI Supply Inc. 

Beam Radio Inc iim 
Cablewave Systems 

Cartwright Communications Co. 


Celwave 17 
Coaxial Dynamics, Inc 3H 
Communications Associates, Lac 14 
CZ Labs 

Decibel Products, Inc 44 
Electronic Products Inc. 

M. Hutton & Co 16 
Lursen Electronics, Ine wa 


See Adv. Page 


Mark Antennas Div., Radiation Systems 
Inc. 

Meridian Communications, Inc. 

Motorola Inc., Communications Sector 

ORA Electronics IBC 

Pacific Circuit Design Ltd. 

RF Industries 

Secom Systems 

TDI Batteries 102 

Telewave, Inc 67 

Tessco ; 2) 

Test Probes Inc. 

Webster Communications Inc. 

Wisco International Ltd. 


COMPUTER-AIDED DISPATCH 


Avtec Inc. 

Cad Com Ince. 

Coded Communications Corp. . 65 

Command Data Systems 

Dinet Inc. 

Ferritronies Inc 70 

Fitzgerald Telecommunications Inc. 

General! Electric Co,, Mobile 
Communications Business Div. 

Hadron, Inc., MDT Group 

Itron Inc. 

Kustom Electronics 

Modular Communications Systems, 
(Moducom) 

Onmnieron Electronic .,........ 117 

Penta Corp. 

Sigtec Pty. Ltd. 

Sigtone Ine 72 

Speedcall Corp. 

Technical Marketing Inc. 


COMPUTER PROGRAMS --See 
SOFTWARE 


CONSOLES 


Avtee Inc. 
Birham Industries Inc. Orbacom 
Diy 38 
Cetee Vega Lescchi a) 
Console Systems Ine 144 
Kustom Electronics 
Modular Communications Systems, 
(Moducom) 
Motorola Inc., Communications Sector 
Penta Corp. 
Positron Industries, Ine 28 
Secom Systems 
SMC 
Syntec Communications Systems 
Wisco International Ltd. 
Zetron, Ine 


CRYSTALS 


Ace Communications, Lie 30 
B-D Crystal Enterprises Inc. 

Beam Radio Ine 58 
Hamar Cevstal Ca 56 
Cal Crystal Lab, Ine 78 
Cystek Crystal Corp. 

Hawa Systems USA Ine ” : Ag 
M. Hutton & Co 16 
International Crystal Mig Co.. Ine 95 
Jan Crystals 34 
K-W Mig. Co., Inc. 

Lap-Tech 


~ 
~ 


December 1987 
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r 


It’s the complete R.C.C. central office, and the most flexible. Our remote diagnostics obility is unparalleled in the industry. Our 
—It’s tompatible with IMTS, IPTS, DIMF, G.£. MARC V, ond SMART field engineering ond repair is experienced in all aspects of system 


signaling. servicing, whether it’s radio, switch, or telephone. They understand the 
-It indudes voice, tone and reodout paging. ‘consequences of being off the air. you have a problem, WE WILL be there 

~ —Its various models are capable gong from one to thirty channels. _—‘0 solve it. : 
—It's ideal for telephone company, and RCC/SMR combinations. Freeman Engineering's capabilities are just as flexible as you need them 


—It encodes MOTOROLA GSC and NEC POCSAG Alpha/Numeric pagers. to be. It’s the answer to your poging or mobile system needs; your 
—It networks with other switches for statewide, or nationwide systems. requirements define the system. WE WILL turn your ideas into dollars. 
—It has advonced features such as call forwarding, least cost routing, and 


voice mail box interfacing. 
Pressure won't affect Freeman's performance. When other suppliers can’t ri 
act, WE WILL. Our competency and ability to install quickly won us a 3100 Fifth Street, Metoirie, Loulsiano 70007 


$1,000,000+ contract. 604 831-7785 Engineering Associates, Inc. 
Circle (30) an Fast Fact Card 


Plan to install Cellular Telephones? 


You'll need a 
NAM Programmer. 


"$995.00 


Here's why: 

Friendly, stand-alone programming of all 
standard cellular telephones plus options for 
Mobira/Radio Shack, Walker Portable and 
certain Motorolas 

* Menus for all radio brands « All NAM brands 
accommodated « Prog/Testset opt, for Pana 
310 Ser. * Options for larger PROMs (trunking) 
¢ Optional port for low-cost printer 


Curtis peace-of-mind exclusives: 
* Same-day shipment ¢ 1-year warranty 
24-hour repairs « Emergency loaners « Lifetime 
newsletters, updates « Schematics, diagnostics 
included © 120-page manual & handy pocket 
guide * Low-cost NAM purchase privileges 


Nothing else compares. 


Add $50 for printer port, 
Stocked at selected dealers, 
Call or write for details, 


Curtis Electro Devices, Inc. 
Quality Communications and 
Programming Equipment Since 1968 
Box 4090, Mountain View, CA 94040 
(415) 964-3846 FAX (415) 964-3574 


Circle (31) on Fast Fact Card 


SAVE MONEY! 


CALL 
FREE 


1-800-237-5065 


7 A.M. TO 5 P.M. MON-THURS 
IN FLORIDA 1-800-330-XTAL 


FOR ALL YOUR 


CRYSTAL 
NEEDS! 


General Communication 
Industry * Marine VHF 
Amateur * Scanners 
CB Standard & Special 
Microprocessor 


GET YOUR FREE 
1986 CATALOG 


Call or write: 
JAN CRYSTALS 
JAN PO. Box 06017 
CRYSTALS Fort Myers, FL 
33906-6017 


FAX: 813/936-3750 


‘Tse ae = oo 
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1965 


See Adv. Page 


Lesmith Ltd isl 113 
Motorola Inc., Communications Sector 
Primus Electronics Corp 

Savoy Electronics... 12 
Sentry Mfg. Co. 

Telemobile Inc. 

Two Comm Inc. 

Western Mobile Telephone 

Wisco International Ltd. 


oo 


‘ 


DATA TRANSMISSION 
EQUIPMENT 


Advanced Electronic Applications 

ie: 3: one 64 
ATI Supply Inc. 
Coded Communications Corp 65 
Comm 88 
Electronic Products Inc. 
General Electric Co. 
E.F. Johnson 
Kantronics Ine. 
Kustom Electronics 
Lunar Industries 110 
Marconi Instruments Inc. .-. , 37 
Monroe Electronics Inc. 
Morrison & Dempsey 

Communications Ine.......-..-.ccce. 42 
Moseley Associates, Inc. ............ 113 
Motorola Inc., Communications Sector 
National Car Phones 
Pac-Comm Packet Radio Systems, Inc. 
Penta Corp. 
Raven Electronics Corp. 
Repco Inc winciais 39 
Ritron Inc. 
Spectrum Communications Corp 135 
Tekk Inc. 
Wisco International Ltd. 


DIRECTION FINDERS 


Doppler Systems Inc 135 
Quanta Systems Corp. 

Simrad, Inc. 

Wisco International Ltd. 


HEADSETS 

Anixter Bros., Inc. 

Arpeda Corp. 

ATI Supply Inc. 

David Clark Co. Inc eee 49 
Controlonies Corp 103 
Hawa Systems USA Inc 43 
M, Hutton & Co. ...... . 16 


Magnum Distribution, Inc. 
Morrison & Dempsey 


Communications Inc ‘ 42 
Motorola Inc., Communications Sector 
Setcom Corp 85 


Syntec Communications Systems 

TAD USA 

Telemobile Inc. 

TOSBCO.....cssse0e00 : 21 
Webster Communications Inc. 

Wisco International Ltd. 


INTERCOM SYSTEMS 


Atkinson Dynamics 22 
David Clark Co. Inc s 49 
Magnum Distribution, Inc. 

Parkinson Electronics Co 137 


See Adv. Page 

INTERCONNECTS 
Airwave iol 
ATI Supply Inc. 
Beam Radio Inc 58 
Bramco Inc. 
CES-Communications Electronics 

Specialties, Inc 1} 
Cetec Vega 9 
Communications Products Inc. 
Communications Systems Inc 61 
Connect Systems Ine 19,78 
Electronic Products Inc. 
Ferritronics Int 70 
Hawa Systems USA Inc 43 
M. Hutton & Co 16 


International Microsystems, Inc. 
Monroe Electronics Inc. 

Motorola Inc., Communications Sector 
NCG Companies 

Pacific Circuit Design Ltd. 


Parkinson Electronics Co 137 
Reach Electronics, Inc. 

Repco Inc 19 
Ritron Inc. 

Secom Systems 

Spectrum Communications Corp. 136 


Syntec Communications Systems 
Telemobile Ince. 

Touch Communications Co. 

Webster Communications Inc. 

Western Mobile Telephone 

Wisco International Ltd. 

Zetron, Ine 27 


INVERTERS 


Astron Corp 75 
General Electric Co. 

Hawa Systems USA Ine 43 
Heliopower Inc. 

M. Hutton & Co 16 
Kyocera America 

La Marche 

Meridian Communications, Inc. 

Secom Systems 

Syntec Communications Systems 

Tesseo 21 
Wilmore Electronics Co., Inc. 

Wisco Internationa! Ltd. 


LIGHTNING AND SURGE 
PROTECTION 


Anixter Bros., Inc. 
The Antenna Farm, Inc. 
ATI Supply Inc. 


Beam Radio Inc 58 

Cad Com Inc. 

CES-Communications Electronics 
Specialties, Inc ll 

Data Signal, Inc 118,119 

Decibel Products, Inc 44 


Fabrecon Development Corp. 
MCG Electronics Inc, 
Meridian Communications, Inc. 


Microflect Co., Inc ; 136 
PolyPhaser Corp 20 
ROHN 

Syntec Communications Systems 

Tessco 21 


Two Comm Inc. 
Wisco International Ltd. 
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Larsen comes through 
when the heat is on. 


Disaster can strike at any place, any time. And 
when it does, the need to communicate quickly and 
clearly becomes critical. 

That’s when you should call on Larsen. 

Larsen offers a full line of antennas ideally suited 
for portable, mobile and base station applications. 

No matter what your system margins or perfor- 
mance requirements happen to be, it’s Larsen to 


YOUR SYSTEM SOLUTION. 

Whether your system requirements 
include high gain, high bandwidth, no 
ground plane, on-glass, thick mounting, 
tough environment, or even temporary 
installa- 
tion, 
Larsen 
has the 
solution. 


Larsen 
delivers 
high performance with just the right mix 
of durability and ease-oF-installation to 
meet your System requirements. 

Larsen is your system solution. 


Circle (33) on Fast Fact Card 


IN USA: Larsen Electronics, Inc., 11611 N.E. 50th Ave. PO. Box 1799, Vancouver, WA 98668. 206-573-2722. Toll Free order line: 1-800-426-1656 


In Washington State 1-800-562-1747, Telex: 15-2813 LARSENELC VANC 


IN CANADA: Canadian Larsen Electronics, Ltd., 149 West 6th Avenue, Vancouver, B.C. VSY 1K3. 604-872-8517. Toll Free 1-800-663-6734 


Telex: 04-54666 CDN LARSEN VCR 


Measure Up With Coaxial Dynamics 
Model 83500 Digital Wattmeter 


The “Generation Gap” is filled with the “new” EXPEDITOR, the 
microprocessor based R-F. AnaDigit System 
The EXPEDITOR power computer. ..you make the demands, it fills 
the requirements. 
* Programmable forward AND reflected 
power ranges. 
* Can be used with the elements you 
now have. 
¢ Compatible with all Coaxial Dynamics 
line sizes and power ranges. 
© 18 scales from 100 mW to 50 kW. 
Contact us for your nearest authorized 
Coaxial Dynamics representative or 
distributor in our world-wide sales 
network. 


COAXIAL 
DYNAMICS, INC. 


15210 Industrial Parkway 
Cleveland, Ohio 44135 
216-267-2233 1-800-COAXIAL 
Telex: 98-0630 


Service and Dependability...A Part of Every Product 


Circle (34) on Fast Fact Card 


DO "INTERMOD" PROBLEMS HAVE YOU 
RUNNING AROUND IN CIRCLES??????? 


We probably t the answers th havi n_ looking f 


With forty years of experience in two-way system site de- 
sign, management, Interference identification and correction we 
have seen just about every kind of site problem. We also design 
and bulld the products needed to correct your interference and to 
sult your site expansion needs. We are pleased to offer: 


* A full lIne of A. F. isolators, hybrid couplers and load term- 
inatlons for all communications ranges through 960 MHz. 

* |. M. contro! panels, transmitter combiners and receiver 
multicouplers - standard and custom models. 

* Economical power metering and alarm systems. 

* Cavity resonators, broad band preselectors and filters. 


We have helped hundreds of system users In the past. We look 
forward to the opportunity to assist you. Call or write us today! 


EMR Corporation ....... 
ELECTROMAGNETIC DESIGNS AND 
CONSULTING SERVICES FOR THE 
LAND MOBILE COMMUNICATIONS 
INOUSTRY Telex: (MCI Mail) 650-287-6957 


22402 N. 19th Avenue 
Phoenix, AZ 85027 
602) 978-5766 or 581-2875 


Circle (35) on Fast Fact Card 
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MICROWAVE EQUIPMENT 
(EXCEPT ANTENNAS) 


Andrew Corp. 

General Electric Co. 

M. Hutton & Co 16 
iSC Cardion Electronics 31 
Jefa International, Inc. 

Microflect Co., Ini 

Microwave Networks Inc. 

Motorola Inc., Communications Sector 
Path Products 

Raven Electronics Corp. 

Richardson Electronics, RF Gain 
Tektronix 

Tessco 

Weinschel Engineering 

Wisco International! Ltd. 


3 


Nw 
- 


MICROPHONES 
Console 


Astatic 
Beam Radio Inc 4s 
Canadian Marconi Co 71 
David Clark Co. Inc 49 
Console Systems Inc 144 
Electronic Products Inc. 
Hawa Systens USA Inc 43 
M. Hutton & Co 16 
Meridian Communications, Inc. 
Modular Communications Systems, 
(Moducom) 

Motorola Inc., Communications Sector 
Primus Electronics Corp 128 
Secom Systems 
Shure Brothers Inc 15,140,141 
Syntec Communications Systems 
Tessco 21 
Wisco International Ltd. 
Zet ron Ine 

Earmics 
Ace Communications, In x0 
Beam Radio Ine a8 
Canadian Marconi (Co 
Controlonics Corp 108 
Electronic Products Inc. 
Magnum Distribution, Inc. 
Motorola Inc., Communications Sector 
Syntec Communications Systems 
TAD USA 
Telemobile Inc. 
Tessco 21 
Wisco International Ltd. 


Mobile 


California Radio 

Canadian Marconi C 71 

Cartwright Communications Co. 

Cellular Communications Corp. 

CES-Communivations Electronics 
Specialties, Inc 1} 

David Clark Co. In 49 

Cobra/Dynascan 59 

Data Signal, Int 118,119 


ECD i 110 


Company Addresses begin on page 90 


FOR SPEED AND ~ 
SIMPLICITY IN». 
CELLULAR. i: > 
TELEPHONE . 
TESTING... | 7 
ah % ty 


“— 


t WA 
J. 
>| 
A 


MARCONI INSTRUMENTS radio Communications test set 2955 


DATA commen | HNO 1 EVEL em MoD 


osc Loncaet ———4 £4T MoO a Ab tEN = ACE SSOHY pope > 
sur VOU WE WNTEMSITY i WERT “ORI SWEEP PoOmrioONn werut pur outrur m™ Our vem eee 
oN -—— go 

~ 4 ae Pie = 

i - oe 29d I —- o ix 

e® @ ‘@ ¢ a & OR 

>< or - Posi S 
x + ae ) 


MARCOMUINSTRUMENTS Wg 


SURLY MoHt tx 
uN 


o ceaee 
j ' = ” 4 * 
Marconi's 2957 Cellular Radio Test Set : eee & All this for $11,285. plus... 
drives you to the finish line while others ee ¢ Full cell-site simulation © Parallel 
are warming up their equipment. : =: serlal/IEEE printer output ports 
Just press a single button and ae ; eb vel a ee sae ore 
immediately know if the radio os line of accessories available 


passes or fails. If in-depth tests are 
required, the powerful duplex 
display of the Model 2957 allows 
monitoring of key transmitter 
and receiver measurements 
simultaneously. Now you can 
perform fault analysis or 
adjust the radio to meet 

EIA or carrier specifications, 


Marconi _ 


Instruments 


Cirole (36) on Fast Fact Card 


including: audio break-out box, 
disk drive for storing custom test 
routines and more. 
Crass the winner's line to efficiency. 
Call or write for literature or a demo. 
Marconi Instruments, 
3 Pearl Court, Allendale; NJ 07401, 
4-800-233-2955 © (201) 934-9050 
*USA Price only 


(@ NEW FROM 


BIRHAM INDUSTRIES, INC. See Adv. Page See Adv. Page 
ORBACOM® CALIDA™ . 
DESKTOP CONSOLE Electronic Products Inc. NCG Companies 
Erie Electronics, Inc 92 Primus Electronics Corp. ..........0000 128 
— Hawa Systems USA Ince. ..........0... .... 49 Sonar Radio Corp. 
CALIDA™ — Only Desktop of its Kind M. Huttor 8 Co. ..cssesssessccssneessnnee 16 Spectrum Communications Corp......... 135 
Sixteen (16) Channel Desktop offers ICOM America, Ine. ..........-. tcidatscon TB Standard Communications Corp. .......... 81 
Control Flexibility of large console Meridian Communications, Inc. Tait on USA, Ine............... 106,143 
j 3 ical Midian Electronics Inc 46 Telemobile Inc. 
ai a ciliate Motorola Inc., Communications Sector TNS C ACEP inks findiaans sacnrannssscccastcs 40-41 
vile NCG Companies Western Mobile Telephone 
Primus Electronics Corp 128 Wisco International Ltd. 
192" W by 9%" H by Repco Ine. ...... . a er hare 
14%" D Secom Systems Control Heads 
Shure Brothers Ince........ 45,140,141 Aerotron Inc, 


.. Microprocessor Based 


.. Internal Multiformat Paging 
Encoder 


_ All popular T/R, 2R & Auxiliary 
Switch configurations available 


Phone Patch available 


..For more information, contact 
your Birham Local Rep/Dealer, or: 


BIRHAM INDUSTRIES/ORBACOM DIV. 
TOWER INDUSTRIAL COMPLEX 
450 S. FELLOWSHIP ROAD 
MAPLE SHADE, NEW JERSEY 08052 
(609) 482-1155 
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tenia 


"aie Low Profile 
Antenna for 
Radio Communication 


Speco Components 
Syntec Communications Systems 
TAD USA 


Tait Electronics USA, Inc............... 106,143 
Telemobile Inc. 

Pee. ee eer 21 
Uniden 9) 
Wisco International Ltd. 
elec 27 


MOBILE DATA TERMINALS 


Advanced Electronic ‘aie 

RIOR i cctier 3 .. 64 
Coded Communications Corp. isnot ae 
Comm 88 
Dinet Inc. 
ElectroCom Automation 
Ferritronics Inc 
Fitzgerald Telecommunications Inc. 
Hadron, Inc., MDT Group 
Itron Inc. 
Kustom Electronics 
Lunar Industries ...........0. FAT OORT 110 
LXE 
MDI-Mobile Data International Inc. 
Motorola Inc., Communications Sector 
Technical Marketing Inc. 
Teletec Corp 40-41 
Texas Instruments, Data Systems Group 
Western Mobile Telephone 


MOBILE TELEPHONE EQUIPMENT 


Air Comm 

Avtec Inc. 
i 
Cellular Depot Inc. 

Cellular Design Corp. 
CES-Commiunications Electronics 


POCONOS, WING cisicicsvecassccascccnsarsccasivecens 11 
Communications Associates, Inc .......... 14 
Data Sigtal, Ine, .....-..-c....csrasess 118,119 
Electronic Products Inc. 

Erie Electronics, Inc. ” 92 
Freeman cleo Associates, 

BAG: wade iss acietiacs OD 
Glenayre Electronics — 

Hawa Systems USA Ine. «0.0.0.0. cec 43 
DM, FORE) isitiediiccmmenminnn 16 
E.F. Johnson 


Lucas Industries Inc. 

Motorola Inc., Communications Sector 
NCG Companies 

Regency Electronics 

Telemobile Inc. 


Teletec Corp... stiscaensise aed 
Western Mobile ‘Yelephone- 
Wisco International Ltd. 

Duplexers 
The Antenna Farm, Inc. 
Antenna Specialists Co, _........... IFC 
Beam Radio Inc. tances Gn 


Canadian Marconi Co 
Cartwright Communications Co. 
Communications Associates, Inc. ........., 14 


(EXCEPT CELLUAR) D&R Associates, Inc. 
Antennas --See ANTENNAS Electronic Products Inc. 
; Hawa Systems USA Ine. .....2.-cccscssseeon 43 
siicnciansiiiien BM Hutton: & ©. icsissanne 16 
AAT Communications Corp. LeBlanc & Royle Telcom Inc. 
Aerotron Inc. Meridian Communications, Inc. 
Air Comm Motorola Inc., Communications Sector 


The Antenna Farm, Inc. NCG Companies 


Antenna Specialists Co IrC  Secom Systems 
“id Beam Radio Inc,......., cateions 58 Spilsbury Communications Ltd. 
Features: Bendix/King Tait Electronics USA, Ine............... 106,143 
*Higher “Q" than whip antennas Canadian Marconi Co, «2.2... .. 71. Telemobile Inc. 
°95% height reduction Cartwright Communications Co. (oie an Mt ee ee 67 
core ie (HF, Kater & UHF) Celltronics, : Tessco ......... Siiewiteniinas 21 
eon y and precisely tuned Trilectric/Neulink /Neutec...... 86 TX RX Systems Inc vnassesssees 108,109 
mnidirectional {vertically polarized) Communications Associates, Inc... 14 Wisco International Ltd. 
*Optional Radome disguises installation D&R Associates, Inc. 
Ba: le pega soning, See Wlecteonie Products Te IMTS Transceivers 
e ideal mobile, portable or fixe : 
antenna for Sutin oy business, or industrial yim Electronics, Ine. 92 Aerotron Inc. 
transceivers. Perfect for common carriers, enayre Electronics _ Air Comm 
public safety, wireless security systems, Hawa Systems USA Ine. ...... 43 Celltronics, 
government, forestry, marine and aircraft M. Hutton & Co. ........... leans Trilectric/ Neulink/ Neutec........... 86 
ven sou for surreptitious, ae oF pee Electronics ............... 31 rae Depot oo" ; 
vehicle mounting. Write for brochure. .F, Johnson ommunications Associates, Ine. .......... 14 
ul Meridian Communications, Inc. Freeman Enyineering Associates, 
CeE RD IND eee Motorola Inc., Communications Sector Bai sicisks sastseaa 33 


Grand Island, NY 14072-0554 
(716) 773-1445 
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REPCOM 800 


800 MHz trunked 
two-way radio 
communications 


Versatile 
Dependable 


Affordable 


Repco’s REPCOM 800 series —mobiles, 
handheld portables and base-control 
stations — offers exceptional value 

and performance, 


Many features—considered extras by 
other manufacturers—come standard. 
Each radio comes with automatic 10- 
system scan, separate busy and out-of- 
range indicators, and call queuing — 
standard. Each transceiver can operate 
up to nine trunked systems of 20 
channels each and a tenth system that 
can be programmed for one to 10 
conventional channels. All REPCOM 
800 units are compatible with the Clear 
Channel LTR.* 


With the REPCOM 800 series you're also 
buying proven Repco reliability and 
performance. Repco has combined its 
expertise, professionalism and a quarter 
century's experience to bring you a line 
of versatile performers—at a price that 
will set your customers talking. 


*Clear Channel LTR is a trademark of E.F. Johnson Co. 


REPCO 


‘4 @ 


YEARS 


REPCO, INCORPORATED 

2421 N. Orange Blossom Trad 

P.O, Box 7065 * Orlando, Floride 32854-7065 
(305) 643-8484 Telex: 441117REPCO UI 


1-800-327-5633 
REPCO RADIO CANADA, LTD. 


1060 Salk Road + Unit 6 
Pickering, Onterio. Canada L1W 3CS 
(416) 839-5911 + Telex 06984407 


_CREATING PRODUCTS THAT COMMUNICATE...QUALITY 
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512 channel capability in 16 groups 
expandable to 2048 channels 


Simultaneously programmable 
transmit and receive frequencies 
allow full duplex operation 


For on-the-spot programming 
Built-in cloning provision 
Double program access security 


Accommodates all configurations/options 
Optical fiber eliminates RFI and EMI 


To customize to your needs 


TELETEC ~ SS 5 2 


a 
*aanararyrd” 


ALL THE CAPABILITIES YOU WILL EVER NEED 


Five operating modes Including voting 
Full hierarchical operating protocols 


Multitask RS232 interface 


U.S. and international formats 


To adapt to changing needs 
To do exactly what you require 
Trillions of programmable configurations 


Autodiagnostics, multiple timers, ANI/Status 
Hardware/Software options — standard & custom 
Peripheral and software options 


WITH OMNI YOU CAN IMPLEMENT ALL YOUR 
OPERATIONAL AND NETWORK IMPROVEMENT IDEAS 
IMMEDIATELY AND WITH PRIDE, 


CONTACT TELETEC AND START NOW! 


ONT = ‘AN...’ 


For Demanding Two-Way Radio Users 


FOR ALL YOUR APPLICATIONS — NOW AND ANYTIME 


DUPLEX 
OPERATION 


NATIONWIDE 


COMMAND 
CONTROL 
OPERATION 


a7 MULTI-BAND 
OPERATION 


REGIONAL 
OPERATION 


BP PHONE PATCH 
-\\ OPERATION 


You can start with any application anytime 
You can change to any application anytime 
You can combine any applications anytime 


UNRIVALED CAPABILITIES * COMPETITIVE PRICE - OBSOLESCENCE-PROOF 


TELETEC CORPORATION, TELETEC PLAZA, 10101 U.S. ONE NORTH, RALEIGH, NC 27604 
Mailing Address: P.O. Box 20405, Raleigh, N.C. 27619 
Phone: 919-556-7800, Telex: 3772227 TELETEC, Fax: 919-556-6180 
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PROFIT with PERIPHERALS. 
Cellular Add-Ons for: 


* fax machines « higher quality hands-free 
* laptop computers + signal strength monitoring 
* alarm systems « efectrocardiogram equipment 


oo 


ee ay 


HS1 Cellular Headset 


t 
Celimeter Signal Meter | 


AB2xX Error-Free Modem E 


MORRISON 19201 Parthenia St SteD 
&DEMPSEY MTot (ie) 909-0108 


communications /he Cellular Problem Solvers Fax; (818) 993-7208 


L 
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«and NOW there are 4 versions of our 
versatile NEW THRULINE® Wattmeter 
from 20m to 10kW within 5% of READING 


*2mW 


Each element is good for seven overlapping power levels. Frequency bands from 
200kHz to 1000MHz. Pick power ranges from 

0.02-100W, 0.2-1000W or 2-10,000W with 

+5% accuracy of reading 


The four NEW THRULINE * 
directional RF Wattmeters 
are: a batter y portable 
(4410), an AC_or battery 
rack mount (4410P) or por- 
table (4411) and an 
AC/rechargeable battery 
portable (4412). 


Who else but 
= 


30303 Aurora Rd., Cleveland (Solon), Ohio 44139 
216-248-1200 TLX: 706898 Bird Elec UD Wes Ojai CA, Tel: 805-646-7255 


Circle (80) on Fast Fact Card 
42 Mobile Radio Technology December 1987 


See Adv. Page 


Glenayre Electronics 

Hawa Systema USA Inc 43 
E.F, Johnson 

Motcrola Inc., Communications Sector 
Spilsbury Communications Ltd. 

Teletec Corp 40-4] 
Western Mobile Telephone 

Wisco International Ltd. 


SMR Transceivers 


Advanced Videotech Corp. 
Aerotron Inc. 


Canadian Marceni Co 71 
Celltranics 

Trilectric/ Newlink/ Neutec KG 
Comm 88 

minunications Associates, [nc 14 


D&R Associates, Inc. 
Electronic Products Inc. 


Hawa Systems USA Ine 43 
M. Hutton & Co 16 
E.F. Johnson 


Meridian Communications, Inc. 
Motorola Inc., Communications Sector 
Regency Electronics 

Scientific Radio Systems 

Secom Systems 

Sonar Radio Corp. 


Spectrum Communications Corp 135 
Spilsbury Communications Ltd. 

Standard Communications Carp al 
Tait Electronics USA, Ine 106,143 
Telemobile Inc. 

Teletee Corp a 40-41 


Wisco International Ltd. 
Terminals 


AmeriCom Corp. 

BBL Industries, Inc. 

Canadian Marconi Co 71 

CES-Communications Electronics 
Specialties, Ine i} 

Comm 88 

Connect Systems Inc 19.78 

CT! Inc 101 

Electronic Products Inc. 

ESA Telecommunications Inc. 

Freeman Engineering Associates 


In 43 
Glenayre Electronics 
Hark Electronic Systems, Inc 26 
Hawa Systems USA Inc 44 
M. Hutton & Cx 16 


Kustom Electronics 

Lucas Industries Inc. 

Meridian Communications, Inc. 
Microlink, Ine 47 
Motorola Inc., Communications Sector 
Regency Electronics 


Tait Electronics USA, Ine 106,144 
Tektronix 

Telemobile Inc. 

Telescan Corp. 

leletec Cory 40-41 
Texas Instruments, Data Systems Group 

Unipage, Ine 5) 


Wisco International Ltd. 


MODEMS 
Advanced Electronic Applications 

Ins ; 64 
Anixter Bros., Inc. 
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Outlook Corp. of Taiwan 


VHF-UHF 
2 WAY COMMUNICATIONS 


BASE—MOBILE—PORTABLE [# 


VHF 30—174 MHz 
VHF 200—250 MHz 
UHF 300—380 MHz 
UHF 390—512 MHz 


Wii 


ALL YOU EVER NEED 
FROM ONE SOURCE ce 


EXCLUSIVE 
AGENCIES AVAILABLE [4 


OEM WELCOME 4 


SALES & SERVICE CENTERS 
USA & WORLDWIDE i 


OUTLOOK OUTLOOK 
INTL. SALES & SERVICE OFFICE FACTORY 
3909 SOUTH MARYLAND PARKWAY, * 402 P.O. BOX 101-25 TAIPEI 
LAS VEGAS, NEVADA 89119 6TH FL.,, 354-1 FU-HSING N. ROAD 
TEL: (702) 731-1516 TAIPEI, TAIWAN, R,O.C. 
TLX: 180051 LSV, 298767 BIGHQ TEL; (02) 5025532, 5025610 
FAX: (702) 731-3154 TLX: 28236 OUTLOOK 
FAX: (886) 2-5016137 
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ALL YOUR COMMUNICATION NEEDS 


HF 0.1—30 MHz, VHF 30—250 MHz, UHF 300—512 MHz 


HANDHELD TRANSCEIVER 


AM—FM—SSB 
EXCLUSIVE AGENCIES AVAILABLE 
OEM LABELS WELCOME 


PRICE & QUALITY 
THE PERFECT MATCH 


AWA 757 HF SYSTEM 


OOYY 


BASESTATION 


FACTORY & INTL, SALES OFFICE* 


HAWA USA INC, TEL: (702) 731-4776 
3909 SOUTH MARYLAND PARKWAY, “408 TLX: 298765 HAWA 
LAS VEGAS, NEVADA 89119 FAX: (702) 731-3154 


*ASK FOR THE NEAREST HAWA SUBSIDIARY 
Circle (43) on Fast Fact Card 
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Comm 88 

Drive Phone Inc. 
Exar Corp. 

Glenayre Electronics 


Kantronics Inc. 
Kustom Electronics 


LXE 


Motorola Inc., Communications Sector 


National Car Phones 
Pac-Comm Packet Radio Systems, Inc. 


Ritron Ine, 
Secom Systems 


Wisco International Ltd. 


MOUNTS AND MOUNTING 
HARDWARE 


Cartwright Communications Co. 


Contract Marketing, Inc. 
Drive Phone Inc. 


See Adv. Page 


Electronic Products Inc. 


Kustom Electronics 
L&R Communications, Ltd. 
Lucas Industries Inc. 


Motorola [nc,, Communications Sector 


ROHN 

Scientific Dimensions Inc. 
Secom Systems 

Signal Measurement Co. 


S&S Mig. 


Utility Tower Co. 
Wisco International Ltd. 


PACKET RADIOS 

AAT Communications Corp. 
The Antenna Farm, Inc. 
Bendix/King 


Electronic Products Inc. 
Hadron, Inc., MDT Group 


Pac-Comm Packet Radio Systems, Inc 
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Sonar Radio Corp. 
Technical Marketing Inc. 


Wisco International Ltd. 
PAGING EQUIPMENT 
Alphanumeric Pagers 


American Mobile Communications of 
Florida, Inc. 


California Radio 

Cellular Depot Inc. 

The Communications Center 
D&R Associates, Inc. 

Drive Phone Inc. 


Motorola Inc., Communications Sector 

NEC America Inc., Mobile Radio Div. 

Panasonic Industrial Co., 
Telecommunications Diy. 

Penta Corp 

Secom Systems 

Stantel Information Systems 

Stantel Telecommunications Inc. 


Wisco International Ltd. 

Call Forwarding 
Auto Page Inc. 
CUE Nationwide Paging 


Company Addresses begin on page 90 


DB8080 Cellular 
Transmitter Combiner! 


16-Channel Combiner with Isolators 


New Ceramic Cell Filter is 8 times 
Smaller, and the combiner requires 
less than half the usual 19” rack 
space! Write for information. 


DECIBEL PRODUCTS, INC. 


P.O. Box 569610, Dallas TX 75356-9610 
Phone (214) 631-0310 - Telex 73-0212 
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ClearVoice™ 
is a revolutionary microphone and . 
dual low-noise amplifier system 
that's compatible with popular brands 
of hands-free cellular car phones. For the 
first time, the car phone customer can get 
hands-free audio quality so outstanding 
that it rivals the sound from handsets. 


ClearVoice eliminates all the draw- 
backs of ordinary hands-free cellular. 
Ordinary hands-free microphones pick up 
lots of unwanted noise — vehicle engine, 
defroster, airconditioner, car radio, and 
passing traffic. So the receiving party in 
the conversation is assaulted by a “shock 
wave” of noise every time the driver speaks. 
In addition, the poor audio quality of ordi- 
nary hands-free cellular can make conver- 
sations difficult to understand. 


The revolutionary unidirectional 
ClearVoice microphone attaches to the 
driver's seat belt. Because of its unique 
location and supercardioid polar pattern, 
it virtually eliminates distracting back- 


ground noise. The ClearVoice 
system has a tailored response 
curve that actually enhances 
= the human voice. And its high 
signal-to-noise ratio helps elimi- 
nate vox system cul-off—the 
annoying first syllable “clipping” 
prevalent in ordinary hands-free 
microphones. 


ClearVoice is an easy upgrade 
to sell. It offers a demonstrable difference 


in hands-free cellular quality any customer 


can recognize. The ClearVoice system con- 
verts ordinary hands-free car phones into 
the ultimate hands-free package. You make 
a bigger sale, with a bigger profit margin — 
while you give your customer the best 
hands-free audio quality available. 


. ClearVoice is the latest break- 
through from Shure, one of America’s 
most respected manufacturers of micro- 
phones and audio equipment. The name 
Shure is synonymous with quality products 
—it’s a name millions of consumers already 
know and trust. 


Fill in the coupon below or call toll-free 
(in Illinois, call 
1-800-624-8522). We'll rush you a sample 


cassette that demonstrates the ClearVoice 
difference. Get your share of the profit 


potential of 
this unique 
new product. 
Call today. 


SHURE BROTHERS INC, ! 

Communications Products ! 
i Dept. 151] : 
; [1 Yes, please rush — 222 Hartrey Avenue ' 
1 me a ClearVoice Evanston, [L 60202-3696 4 
1 cassette. 1 
! i] 
' Name ! 
I ' 
: Title — ' 
i} 1 
1 Company = 1 
! ! 
1 Address SSS 1 
I ! 
‘ City State Zip ; 
; Phone 7 ; 
1 Area Code 1 
Ciccone rR mem ol 
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See Adv. Page 
Hawa Systems USA Inc 43 
Microlink, Inc 47 


Motorola Inc., Communications Sector 
Telescan Corp. 
Wisco International Ltd. 


Chargers and Charger/ Amplifiers 


Air Comm 

Bendix/King 

California Radio 
Cleartone Telecoms Ltd. 
CUE Nationwide Paging 


Kintek Custom Products, Inc.. 
La Marche 
Meridian Communications, Inc. 
Microlink, Inc. ....2........ 47 
Motorola Inc., Communications Sector 
NCE. Power Group Internanional, 
Department 60 &Y 
Nett-Workk Group Ine. .. 
Power Conversion Products Inc. 
RLF. Gain Led 117 
Sonar Radio Corp. 
Wisco International Ltd. 


Decoders 


California Radio 

Canadian Marconi Co 71 
Cetec Vega 9 
Communications Specialists, Inc BC 
CUE Nationwide Paging 


See Adv. Page 
Electronic Products Inc. 
Ferritronics Inc.......... 19 
Hawa Systems USA Inc 43 
Meridian Communications, Inc. 
Microlink, Inc i ial a 47 
Midian Electronics Inc 46 


Motorola Inc., Communications Sector 
Pacific Circuit Design Ltd. 

Reach Electronics, Inc. 

Secom Systems 


Selectone Corp i 
Sonar Radio Corp. 

Telefind Corp ; a7 
Tessco 21 


Trans Com, Inc. 
Wisco International Ltd. 


Dial-access 
Beam Radio Inc........... 48 
CES-Communications Electronics 
Specialties, Ine......... spabeaeses 1] 


Connect Systems Ine 19,75 
CUE Nationwide Paging 
Data Signal, Inc 118,119 
D&R Associates, Inc. 
Electronic Products Inc. 
Freeman Engineering Associates 

Inc eaeeial 33 
Hawa Systems USA Inc 43 
Miecrolink, Ine 47 


Motorola Inc., Communications Sector 
Reach Electronics, Inc. 
Shinwa Tsushinki Co., Ltd. 


NAINA 


DTCS-3 ENCODER/DECODER 


Midian Electronics adds the DTCS-3 Encoder/Decoder 
to its product line. 


Digital Channel Guard® 
Digital Quiet Channel® 
Digital Call Guard® 


adjustable audio output level 


employs 134 Hz turn off codes 
wide input dynamic range 


low current consumption 


microphones hang up control points 


compatible with Digital Private Line® 


capable of encoding and decoding different codes 
separate outputs for turn off codes 


standard 84 digital codes plus additional non-standard codes 


positive and negative squelch transistor 
employs CMOS Micro for low power consumption in portables 


See Adv. Page 
Unipage, Inc Mies 50 
Wisco International Ltd. 
Zetron, Inc ee ete ere Y | 


Digital Display Pagers 


American Mobile Communications of 
Florida, Inc. 

California Radio 

Cellular Depot Inc. 

The Communications Center 

D&R Associates, Inc. 

Drive Phone Inc. 

Maxon Electronics 

Microlink, Ine 

Motorola Inc., Communications Sector 

NEC America Inc., Mobile Radio Div. 

Panasonic Industrial Co., 
Telecommunications Div. 

Secom Systems 

Shinwa Tsushinki Co., Ltd. 

Stantel Information Systems 

Stantel Telecommunications Inc. 

Telefind Corp Wiilssdigrecrasnecmaseae ae 

Teletec Corp ; ‘5 40-41 

Wisco International Ltd. 


Senor a 18 


Digital Printing Pagers 


Motorola Inc., Communications Sector 
Telefind Corp sapigeaninnes 87 
Teletec Corp a 40-41 
Wisco International Ltd. 

Company Addresses begin on page 90 


For more information call Midian Electronics at 1(800)-Midians 


AIDIAN cLeccsOnics, INC. 


2302 EAST 22ND STREET, TUCSON, ARIZONA 85713, SERVICE (602) 884-7981, ORDERS: 800-MIDIANS 


December 1987 
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HIGH TECHNOLOGY PAGING! 


A Complete 


Dial Access Paging Terminal 
in a familiar package! 


.-.-and the world’s first paging terminal 
to actually reside inside a standard IBM 
AT or compatible computer. PCyeep is 
a marriage between state-of-the-art 
paging technology and the performance 
and flexibility of today’s high speed 
desktop computer. Since PCyeep 
requires a dedicated AT class computer, 
all PCyeep paging terminals are 
provided complete with special paging 
hardware, software, and host computer. 
Installation is as easy as connecting 
telephone lines and applying power. 
Compatibility with future upgrades and 
features is assured. While other paging 
terminal manufacturers may require 
you to buy or supply either a PC or 
console for data entry, PCyeep comes 
complete! Call MICROLINK, INC. for 
information. 


MICROLINK we. 


100 East NASA Road One # Webster, Texas 77598 # Tel (713) 488-6011 m Telex (ITT) 4948285 m Fax (713) 554-2499 
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Encoders Pipo Communications 13 Silent Pagers 
Reach Electronics, Inc. 


ee Corp. Secom Systems Deen Baste fe se : 58 

ay 0m P , Selectone Cort ps y 4 

lease ae *  Shinwa Tsushinki Co., Ltd. te 

iy Industries In rbacom = Sigtec Pty. Ltd. + i: uc nc. 
iv Sitnne Lis : icrolin c 7 

California Radio Ss ae F Motcrola Inc., Communications Sector 

Rad } - : : : 
Canadian Marconi Co TI ies ne we oo 37 NEC America Inc., Mobile Radio Div. 


Cartwright Communications Co. 


Passos | Reach Electronics, Inc. 
CES-Communications Mlectroni 


Trans Com, Inc. Sonar Radio Corp. 
Specialties, Ine At Eiitteiee Shi .,  Stantel Information Systems 
Cetec Vega ) ; Stantel Telecommunications Inc. 


Wisco International Ltd. 
Cleartone Telecoms Ltd. 


BERETS ye Telefind Corp 87 
Communications Specialists, In 134 ‘ i Wisco International Ltd. 
Poh Sy ~ 4 z 4a Numeric Pagers Talk-back Pagers 
CUE Nationwide Paging Air Comm Air Comm 
Dinet Inc. Jeum Radio Ine ‘5 Auto Page Inc. 
D&R Associates, Inc. California Radio Beam Radio Inc 5s 
Electronic Products Inc. CUE Nationwide Paging Connect Systems Inc 19,78 
Fitzgerald Telecommunications Inc. D&R Associates, Inc. D&R Associates, Inc. 
Freeman Engineering Associates Maxon Electronics 18 Hark Electronic Systems, In 26 
Inc Microlink, li ; Hawa Systems USA In 43 
General Electric Co., Mobile Motorola Inc., Communications Sector Maxon Electronics is 
Communications Business Div. NEC America Inc., Mobile Radio Div. Motorola Inc., Communications Sector 
M. Hutton & Cu if Panasonic Industrial Co., Raven Radio Mfg., Inc 53 
Meridian Communications, Inc. Telecommunications Div. Ritron Inc. 
Midian Blectronies Inc i106 Secom Systems Secom Systems 
Modular Communications Systems, Stantel Information Systems Shinwa Tsushinki Co., Ltd. 
(Moducom) Stantel Telecommunications Inc. Syntec Communications Systems 
Motorola Inc., Communications Sector Telefind Corp “? Tekk Inc. 
Pacific Circuit Design Ltd. Wisco International Ltd. Telemobile Inc. 
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Multiplier. _ ait: Need batteries fast? 


Order before noon... 
the power house. We'll ship same day! 
call 800-642-2424 


1987 Catalog 
with 65 New 
Battery Packs. 


Features a complete line 

of replacement batteries for 
Motorola, GE and other popular 
brand hand-held radios and pagers 
Also rechargeable nickel-cadmium 
battery packs for test equipment 
and special applications. 


Call or write for your free 
copy with over 400 batteries. 


4 hd Multiplier industries Corp. 
ultip ier 135 Radio Circle, P.O. Box 630, Mt. Kisco, NY 10549 _—_— In Canada: Eastcom Industries Ltd. 
" In NYS: 914-241-9510 Outside NYS: 800-642-2424 430 Signet Drive, Weston, 
Telex: 4932483 MULTUI FAX: 914-241-1103 Ontario M9L 2T6. 416-743-7801 
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High noise can make 
two-way radio 
communication 
difficult, if not 
impossible. Combine 
your two-way radio 
with one of our Noise 
Attenuating Headsets 
to solve this problem. 


David Clark 
Company Headsets 
combine maximum 
hearing protection, 
with comfort and 
perfect reception. 
Superior noise- 
canceling micro- 
phones deliver clear 
transmissions at 
normal voice levels. 


Our headsets and radio pase i are casings for durability, with quality and performance 
guaranteed. NC ICATI Choose between hands-free 
VOX (voice activated) or Push-To- Talk operation. Headsets with throat microphones are 
also available. 


For more information and a FREE DEMONSTRATION, call or write. 


} Box 155, Worcester, MA 01613-0155; Phone: (617) 756-6216; Telex: 920482; FAX: (617) 753-5827 
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See Adv. Page 
Teletec Corp:. 40-41 
Touch Communications Co. 
Wisco International Ltd. 
Terminals 
BBL Industries, Inc. 
EIS FN ABS a sccossiscanersvecnincnestncranniees 58 
Blackhawk Paging Terminals ne BE 
Celltronics, 
Trilectric/ Neulink/Neutec......,,..,.. BB 
CES-Communications Electronics 
Specialties, Inc...,........ 11 


Commonwealth Communications 
Industries 

Connect Systems Inc 

CTE ines. wiietietays DOS 

CUE Nationwide Paging 

D&R Associates, Inc. 

Electronic Products Inc. 

ESA Telecommunications Inc. 

Freeman Engineering Associates 
| Sepp soar erey eer sO eee OE et ete tee ace Py ae ii. 8 

General Electric Co, “Mobile 
Communications Business Div. 

Glenayre Electronics 

Lucas Industries Inc. 

Microlink, Ine. ........—... 47 

Motorola Inc., Communications Sector 

Reach Electronics, Inc, 

SCE (Spectrum Communications 


and Electronics} 4h ieee 23 
Shinwa Tsushinki Co., Ltd, 
Telefind Corp. .....ccius Review tenterron i | 


See Adv. Page 


Telescan Corp. 
Touch Communications Co. 


Unipage, Inc Soli 50 
Wisco International Ltd. 
Zetren, Inc 27 


Tone and Voice Pagers 


Air Comm 

Auto Page Inc. 

Beam Radio Inc 5B 
California Radio 

Canadian Marconi Co 7] 


Cleartone Telecoms Ltd. 
The Communications Center 


Connect Systems Inc 19,78 
Drive Phone Inc. 

Electronic Products Inc. 

Erie Electronics, Ine 92 
Microlink, Ine 47 


Motorola Inc., Communications Sector 
NEC America Inc., Mobile Radio Div. 
Reach Electronics, Inc. 

Ritron Inc. 

Secom Systems 

Shinwa Tsushinki Co., Ltd. 

Sonar Radio Corp. 

Syntec Communications en 


Teletec Corp. .......... 40-4] 
Wisco International: Ltd. 
Tone-only Pagers 
Air Comm 
Beam Radio Inc 8, 58 


See Adv. Page 


California Radio 

Cleartone Telecoms Ltd. 

The Communications Center 

Connect Systems Inc 

Dinet Inc. 

D&R Associates, Inc. 

Drive Phone Inc. 

Electronic Products Inc. 

Microlink, Inc. ...:...22.00..: 47 

Motorola Inc., Communications Sector 

NEC America Inc., Mobile Radio Div. 

Panasonic Industrial Co., 
Telecommunications Div. 

Reach Electronics, Inc. 

Secom Systems 

Sonar Radio Corp. 

Stantel Information Systems 

Stantel Telecommunications Inc. 

Syntec Communications tei 

Telefind Corp. . Da il NO 

Wisco International Ltd. 


++ 19,78 


Transmitters 


Aerotron Inc. 

Bean Radio Inc............. 58 
California Radio 

CUE Nationwide Paging 

D&R Associates, Inc. 

Electronic Products Inc. 

Glenayre Electronics 

Hawa Systems USA Inc siioerreeseeen tal 
Milcom International Inc. ... 126 
Motorola Inc., Communications Sector 
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The paging terminals that leave nothing to chance 


A complete paging terminal should be able to page any 
pager with any signalling format you might want. And, true 
state of the art shouldn't neglect today’s latest technology. 
Take a look at what the new Unipage Terminal has to offer 
before you make a decision on your next paging terminal. 


ALPHANUMERIC PAGING BY TOUCH PHONE 
CRT/KEYBOARD, !XO COMPATIBLE 

UNRESTRICTED GROUP CALL, ALL TYPES AND FORMATS 
FLOPPY DISK MEMORY BACK-UP 

FULLY BATTERY OPERATIONAL IF AC POWER FAILS 
EXCLUSIVE V-ALERT VOICE PAGING 

REMOTE PROGRAMMING CAPABILITY 

CHANNEL MODEM BUILT IN 

SIGNALS ALL ANALOG AND DIGITAL FORMATS 
EXPANDABLE TO 64,000 SUBSCRIBERS, 60 TRUNKS 
9 MODEM PORTS AND 32 VOICE STORES 


e*eese2ee#ee¢#?s8 


Manufactured by 


UNnIPAGe, Inc. 


For Information, call or write: 


Unipage, Inc 
1509 Falcon St. Suite 101 
DeSoto. TX 75115 


1-800-FOR-A-UNI 
In Texas, Alaska and Hawaii 
call 1-214-224-3509 
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“CELL CHEK 2000 


is the best battery processor 
in the world... 


and we can prove it.’ 


In most cases a weak or dead battery is just an incon- 
venience. But in an emergency situation, the outcome 
could be tragic, even fatal. Reliability, the expense of 
battery replacement and equipment down time, 
are serious concerns with rechargeables. Until 
now. 

Today, the CELL CHEK 2000 system, employ 

ing the latest technological features, ensures 
batteries are completely charged and have the 
highest capacity and longest life possible. The 

CELL CHEK 2000 has virtually eliminated the y 


problem of memory build-up which accounts 7 


for the poor performance of recharge- 
ables. It is now possible to fully charge 
an unprecedented 128 different 
batteries simultaneously in a very 
short time. 

The CELL CHEK 2000 ts dedi- 
cated to saving and prolong- 
ing the life of your batteries. 


SS 
SS 
SXZEE0’» 


WOO 
PE OOXyn 
S WHOon 


2 i cane 


“NeF FWorkk Group Inc. 


CELL CHEK 2000 FEATURES: 
@ Universal. Accepts most types of rechargeable batteries. 
@ Modular Design. 
® Powerful 16-bit Microprocessor Master Control- 
ler. 
@ 8-bit Microprocessor in every Charger Unit 
for maximum versatility and safety. 
®@ Expandable to 16 slot Controllers. 


i @ Has Interna! Clock (incl. time and date), 


with battery back-up. 
@ Automatic Fault Detect (i.e. power failure). 
®@ Optional Computer/Printer Interface. 
®@ Optional Bar Code reader for auto- 
mated battery identification and 
inventory control. 


200, 3700 - 78th Avenue S.E., Calgary, Alberta, Canada T2C 218 
Phone: (403) 279-5055 Telex: 03-821172 Fax: (403) 279-5221 Envoy 100: NWG 
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Quintron Corp. 
Scientific Radio Systems 
Spectrum Communications Corp,........ 135 
Syntec Communications Systems 
Telefind Corp.............. cee 87 
Teletec Corp . -.40-4] 
Wisco International Ltd. 
Other 
BYTEK Corp., Instrument Systems 
DY) sas srmimisabsesichs 1389 
Cad Com Ine. 


Command Communications, Inc. 

Contract Marketing, Inc. 

CUE Nationwide Paging 

Electronic Products Inc. 

General Electric Co., Mobile 
Communications Business Div. 

Maxon Electronics SC cieniel tee 

Microflect Co., Inc., sSisadas 136 

Minilec Service, Inc. 

Motorola Inc., Communications Sector 

N.C.E./Power Group luternational, 


Department 60 ; 89 
Omnicron Electronic “s 117 
Quintron Corp. 

Racom 
R.F. Gain Ltd 117 


Spectracom Corp. 
Syntec Communications Systems 
BB cl: : Se en a Co an See « 
Telescan Corp. 
Unipage, Ine, ......:...0 : 


See Adv. Page 
Voice Control Systems 
Wisco International Ltd. 
POWER SUPPLIES 
Anixter Bros., Inc. 
The Antenna Farm, Inc. 
Astron Corp Pe 
Beam Radio Inc.......... 58 
Canadian Marconi Co 71 


Cartwright Communications Co. 


The Communications Center 

C&S Sales Inc. 

Electronic Products Inc. 

Erie Electronics, Inc 92 
General Electric Co. 

Glenayre Electronics 

Hawa Systems USA Inc prone ree. 
Heliopower Inc. 


Re PEN TO oes ar snrerassmeenvencartances 16 
E.F. Johnson 

Bestel BA Cary... tcseccessoovvectenonnnacamuss 7 
La Marche 

Maxon Electronics 3 18 
Meridian Communications, Inc. 

Milcom International Inc 126 
Motorola Inc., Communications Sector 
Nett«Workk Group Ine rar 
Newmar 

Power Conversion Products Inc. 

Primus Electronics Corp. ..2....00ccc0... . 128 


Wisco International Ltd. 3 


PUBLIC ADDRESS 


Avtec Inc. 


See Adv. Page 


Railfone, Inc., Sub. of GTE Airfone, Inc. 
RF Concepts 

Secom Systems 

Solar SignAge, Inc. 

Spectrum Communications Corp......... 135 
Syntec Communications Systems 


Tait Electronics USA, Inc. 106,143 
Lat ae eee ge ee Pe , 23 
TPL Communications, Inc me 
Two Comm Inc. 
VDO-PAK Products 
Wilmore Electronics Co., Inc. 
Wisco International Ltd. 
PROGRAMMERS 
BYTEK Corp.. Instrument Systems 
Div is sabes 139 
Communications Associates, Ine, .. 14 
General Electric Co., Mobile 
Communications Business Div. 
Hawa Systems USA Ine. occ 43 
Mie thon & Boe scciscctccecscintias Py | 


Lucas Industries Inc. 
Motorola Inc., Communications Sector 


Primus Electronics Corp j ; 128 
Repco Inc. “ee oe de Seabed 39 
Syntec Communications Systems 

Tessco - 21 


Company Addresses begin on page 90 


HIGH POWERED! 


Industries, Inc. 
5134 Commerce Square Dr. 
Indianapolis, Indlana 46237 
(317) 887-1340 
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Circle (52) on Fast Fact Card 


Fixed Attenuators 1-5-10-30-50-100 watt 
SOF- Xxx-N i watt DC-2GHz 
SOFH-xxx-5-N 5 watt DC-2GHz 
SOFH-xXxx-10-N 10 watt DC-2GHz 
50FH- Xxx-30-N 30 watt DC-2GHz 
50FH- Xxx-50-N 50 watt DC-2GHz 
SOFH- Xxx-I00-N 100 watt DC-IGHz 


Xxx -insert attenuation value 1-30dB 


Raven Radios 

Are The Hottest 

Radios On The 
Two-Way wy.’ 
Market Today __— 


E 


RAVEN performance offers 6 watts power 
output and optional 4 channel scanning. 
RAVEN radios beat the competition when 
it comes to voice clarity, quality 
production, engineering, and attractive 
pricing. With a combination like this, it is 
no wonder that America’s hottest new 
name in FM two-way communication is 
RAVEN. 


6 

q 
RAVEN RADIO MANUFACTURING, INC. 
6902 NORTH OAK TRAFFICWAY 


KANSAS CITY, MISSOURI 64118 
(816) 436-4435 


RAVEN RADIOS 
ARE ON THE MOVE. 
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See Adv. Page 
General! Electric Co. 
Hawa Systems USA Inc 43 
Secom Systems 
Two Comm Inc. 
RACKS 
Anixter Bros., Inc. 
ATI Supply Inc. 
Canadian Marconi Co 71 
Hawa Systems USA Ine 43 
Secom Systems 
SMC 17 


Spectrum Communications Corp........ 135 


See Adv. Page 


Tait Electronics USA, Ine 106.143 


RECORDERS 
Reproduction Technologies, Inc, 


REMOTES, DC 


Air Comm 

The Antenna Farm, Inc. 

Beam Radio Inc 5a 
California Radio 

Canadian Marconi Co 71 
Cartwright Communications Co. 


&& Our original 800/900 MHz base station 
antennas barely got our signals into the 
top floors of Denver's high- 
rise buildings,” recalled Jeff 
Levy. president of Mobile 
Telecommunications, Inc. 
(MTl), “So we started ex- | 
perimenting. Most of the 
antennas we tried shot most 
of the signal straight out to 
the horzon—right over the / 
top of Denver and out toward 
the Kansas border—not exactly MTI's 
primary service area. Even antennas 
with -3° beam down tilt missed.” 


MO A hm 


“It’s Bia. 
It’s Ualy. It’s Expensive. 
But...It Performs.” 


Jet! Levy, President, Moda Telecommunications inc 


Bogner to the rescue. Levy unhesitatingly 
credits Bogner side-fed cardioid antennas 


with solving the primary 
coverage problems. “They're 
ugly, they cause unreason- 
able wind loading and they 
cost twice as much as anten- 
nas we had been using, 
BUT THEY PERFORM! 
We're delivering 900 MHz 
into subbasements in build- 
ings whose top floors we 


couldn't even touch with other antennas, ae 


TTRIB CALTON ronne suoe 966 


Bogner Antennas Put Your Money 
Where Your Signal Is 


A Bogner antenna costs more. It's bigger 
than most, And i will never win a beauty con- 
test. But it puts your signal right where it belongs: 
like no other antenna can. At 900-MHz, Mobile 
Telecommunications Inc, needed eight trans- 
mitting sites, five on mountain tops and three on 
downtown buildings. Startup MTI had to care- 
fully wateh its costs in equipping these sites, Yet 
it chose a more expensive antenna. Why? Be- 
cause the best place to boost overall system 
performance Is at the antenna. Dollar for dollar. 
money spent on the antenna boosts perform- 
ance more than money spent anywhere else 
More than money spent on transmitting or 
receiving equipment 


Considering how expensive antenna sites 
are, doesn? it make sense to mount the best 
possible antenne at your site? 

No other antenna performs like a Bogner. At 
any price. Its unique non-collinear design, using 
side-fed dipoles, lets Bogner mold its antenna 
pattern to your terrain. With just the right com- 
bination of horizontal gain and constant beam 
tit, Bogner’s patented reflector predictably 
directs your signal. Guaranteed, Every antenna 
is fully tested, not just representative samples 
that are like the one you order; so every Bogner 
antenna is guaranteed to perform as promised 

Remember. when your signal absolutely has 
to be heard at ground level and below. Bogner 
* antennas perform. 

Now also available in 450 MHz models. 


Broadcast Equipment Corp. 
603 Cantiague Rock Road, Westbury, N.Y. 11590 © Telephone (516) 997-7800 
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See Adv. Page 
CES-Communications Electronics 
Specialties, Inc ti 
Cetec Vega 9 
Cleartone Telecoms Ltd. 
Communications Associates, In¢ 14 


The Communications Center 
Communications Products Inc. 


Connect Systems Inc 19,78 
Electronic Products Inc. 

Erie Electronics, Inc 92 
Hawa Systems USA Inc 43 
Heliopower Inc. 

M. Hutton & Co 16 
E.F. Johnson 

Meridian Communications, Inc. 

Monroe Electronics Inc. 

Power Conversion Products Inc. 

Primus Electronics Corp 128 


Repeo Inc : 39 
Secom Systems 

Selectone Corp r Sicutiicsts 
Solid State Communications, [nc 
Syntec Communications Systems 
Tait Electronies USA, Ine... 106,143 
Tessco 21 
Two Comm Inc. 

Wisco International Ltd. 


REMOTES, TONE 


Aerotron Inc. 

Air Comm 

The Antenna Farm, Inc. 

Beam Radio Inc - ft 

California Radio 

Canadian Marcon} Co. 71 

Cartwright Communications Co. 

CES-Communications Electronics 
Specialties, Inc li 

Cetee Veun S) 

Cleartone Telecoms Ltd. 

Communications Associates, Inc 14 

The Communications Center 

Communications Products Inc. 

Connect Systems Inc 

Electronic Products Inc. 

Hawa Systems USA Ine = 

M. Huttan. & Co 16 

E.F. Johnson 

Meridian Communications, Inc. 

Microlink, Inc 47 

Monroe Electronics Inc. 

Primus Electronics Corp 

Repco Inc 39 

Secom Systems 

Solid State Communications, Inc 3 

Syntec Communications Systems 

Tait Electronies USA, Inc 

Tesecc 21 

Touch Communications Co. 

Two Comm Inc. 

Wisco International Ltd, 


REPEATER PANELS 


Aerotron Inc. 

The Antenna Farm, Inc. 

Beam Radio Inc 48 
Canadian Marconi Co 71 
Cartwright Communications Co. 
Cleartone Telecoms Ltd. 

Communications Associates, Inc l4 
Communications Specialists, Inc BC 


ao 
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If you’ve been waiting for 
a hand-held that operates on both UHF and VHF, 
your patience is about to be rewarded. 


YAESU US.A. 


Commercial Products Division 
17210 Edwards Rd., Cerritos, CA 90701 
Telephone: (213) 404-2700 
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See Adv. Page 
Communications Systems Inc... bl 
Electronic Products Inc. 
Ferritronics Inc 70 
Glenayre Electronics 
Hawa Systems USA Inc 43 
M. Hutton & Co 16 
E.F, Johnson 
Lesmith Ltd 113 


Meridian Communications, Inc. 
Motorola Inc., Communications Sector 
Pacific Circuit Design Ltd. 


Parkinson Electronics Co 137 


See Adv. Page 
Hawa Systems USA Inc — 43 
Mi: Husttot: 66) BGs iissccscpcimccnicais 16 
ISC Cardion Electronics Sis 31 
E.F. Johnson 
Maxon Electronics . 18 
Mierolink, Inc sieaineienateesee 47 
Moseley Associates, Ine... 113 


Motorola Inc., Communications Sector 
Pac-Comm Packet Radio Systems, Inc. 
Pacific West Electronics 

Quintron Corp. 

Radio Systems, Inc. 


See Adv. Page 
Communications Associates, Ine 14 
Electronic Products Inc. 
Erie Electronics, Inc 9? 
Glenayre Electronics 
Hawa Systems USA Inc 43 
Henry Radio 73 
M. Hutton & Co 16 
Lunar Industries 110 


Meridian Communications, Inc. 
Milcom Internationa) Inc 

Motorola Inc., Communications Sector 
Radio Systems, Inc. 


126 


Primus Electronics Corp 128 Repco Inc : 29 RF Concepts 
Secom Systems Scientific Radio Systems RF, Gain Ltd 117 
Selectone Corp |  Secom Systems Richardson Electronics, RF Gain 
Spectrum Communications Corp 135 Spectrum Communications Corp 'S)— Ritron Inc, 
Tessco ©) Syntec Communications Systems Secom Systems 
Wisco International Ltd. Tait Electronics USA, Inc 106.143 Spectrum Communications Cory 135 
Zetron, Int 2) Tekk Inc. Syntec Communications Systems 
Telemobile Inc. Tait Electronics USA, [ne 106,143 
REPEATERS --See TRANSCEIVERS Touch Communications Co. Telemobile Inc. 
Wisco International Ltd. TPL Communications, In 28 
RF LINK EQUIPMENT Vocom Products Corp. 135 
AAT Communications Corp. RF POWER AMPLIFIERS Wisco International Ltd. 
- oe Fag Farm, Inc. AAT Communications Corp. 
Jeam Radio Inc 58 Acrain Inc. 
Canadian Marconi Co 71 Advanced Electronic Applications SCANNERS 
Celltronics SUN cenicaeniaria’ : pie ae 64 Ace Cornmunications, Inc 30 
Trilectric/Neulink/Neutee._ 86 Bani RAG VAG. iscessesnivresiennasavesniaese 58 Beam Radio Inc : 58 
Cleartone Telecoms Ltd. Canadian Marconi Co. ............... 7 Cleartone Telecoms Ltd. 
D&R Associates, Inc. Cartwright Communications Co. Cobra/Dynascan 54 
Electronic Products Inc. Celltronics, Danny’s Two-Way Communications 
Glenayre Electronics Trilectrie/Neulink/Neutec....... RG 4 =GRE-America In 96 
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We're CRYSTALS 

We're ELEMENTS 

We're BATTERIES 
We're 


years, Bomar has been 
successful by Keeping our cus- 
tomer's satisfaction as our #1 goal. 


Our pledge to you is simple: we will 

provide the highest quality product, 

delivered when you need it. Backed 
by the best warranty in the industry. 


Bomar will support our products 
with knowledgeable, courteous 
sales & technical people. At 
Bomar, the customer 
is always right! 


We're Consistently Striving To Serve You Better 


201 BLACKFORD AVENUE * MIDDLESEX, NJ 08846 
1-800-526-3935 IN NJ (201) 356-7787 FAX 201-356-7362 —TWX 710-480-4650 
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Unprecedented Performers! 


} ) Spectrum Analyzer. 


beyond 


ik 


ri 4 


' 


4 
Now 2.6 GHz frequency coverage! 
i Fully synthesized. Tracking generator.* Quasi-peak detector.* 
| Truly portable. And again, an exceptional value! 


The new A-8000, quite simply put, is our response to 
industry’s demand for a higher frequency, yet still econom- 
ical, Spectrum Analyzer. 

Now, with two models and seven options to select 
from, you can custom configure the unit that meets your 
specific testing requirements. 

The commonality of the A-8000 and A-7550 offer you 
many benefits. Two powerful microprocessors, menu 
driven display modes and single function keyboard entry 
aid the user in the operation of all analyzer functions. To 
further increase the operational simplicity of the A-8000 
and A-7550, the microprocessor systems automatically 
select and optimize the analyzer’s bandwidth, sweep rate 
and center frequency display resolution, with manual 
override if desired. 


Increased flexibility...added features...and “ 


exceptional value continue to make IFR the logical 
choice when considering your next Spectrum Analyzer. “ 

Contact your IFR distributor or representative 
for a demonstration. 


Sern 


A-8000 and A-7550 Features — All Standard: 

® Fully synthesized (A-8000) 10 KHz to 2.6 GHz (A-7550) 10 KHz 
to 1 GHz ® VRS™ (Vertical Raster Scan) CRT display * Single 
function keyboard entry ® Menu driven display modes 

* Automatic amplitude calibration * Selectable linear / log display 
modes ® Digital storage of all displayed parameters * 70 dB 
dynamic range * 300 Hz resolution bandwidth ® Selectable 
scan widths, 1-2-5 sequence +0 and full scan *® Accurate center 
frequency readout ® Direct center frequency entry 

= Automatically scaled electronic graticule *® Variable top scale 
reference (+30to —95 in 1 dBsteps) * IF gainin 1 dB steps 

= Line, bar, average, compare and peak hold display modes 

® 300 Hz and 30 kHz video filters = 106 to 266 VAC operation 
without switching * 12 to 30 VDC operation 


* Optional Features Include: =* Internal rechargeable 5 APH 
battery for truly portable operation ® Internal tracking generator 
with | dB step attenuator *FM/AM/SSB receiver * IEEE-488 
interface bus = RS-232 interface bus * 75Q adapter 

® Internal quasi-peak detector 


on 
IFR SYSTEMS, INC. 
10200 West York Street / Wichita, Kansas 67215-8935 U.S.A, 
316 / 522-4981 / TWX 910-741-6952 A 
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Hawa Systems USA Inc ‘) Teltron-North America SIGNALING --See TONE SIGNALING 
M. Hutton & Co 16 Transerypt International, Inc 5 
Lucas Industries Inc. Wisco International Ltd. SIMULCAST EQUIPMENT 
Primus Elevtronies Corp 12% 


Raven Radio Mfe., Inc 
Regency Electronics 
Unides 


Wisco International Ltd. 


SCRAMBLERS, ENCRYPTION 
DEVICES 


Advatived Electronic Applications 
Inc 

Aerotron Inc. 

Beum Radio In 

Canadian Marvoni ( 

Cleartone Telecoms Ltd. 


64 


SHELTERS 


Andrew Corp. 

The Antenna Farm, Inc. 

Bally Engineered Structures, Inc. 
Fabrecon Development Corp. 

Fort Worth Tower Co., Inc. 

Hawa Systems USA Inc 43 
LeBlanc & Royle Telcom Inc. 

L&R Communications, Ltd. 

Meridian Communications, Inc. 
Modular Building Concepts, Inc. 
Motorola Inc., Communications Sector 
ROHN 


Aerotron Inc. 

D&R Associates, Inc. 

Glenayre Electronics 

Microlink, Ine 47 
Motorola Inc., Communications Sector 
Quintron Corp. 

Spectracom Corp. 

Wisco International Ltd, 


SOFTWARE 
Inventory 


Advanced Systems For Cellular 
Celltech, Inc. 


Comm 88 Ruf-Nek Building Co. Cellular Business Systems, Div. of CBIS 
Cycomm Cor} », Sabre Communications Corp. Communications Software, Inc. 
Freeman Engineering Associates Sinclair Radio Labs Ine. Comptech 
in 33 Universal Shelters Ini “General Electric Co. 

IRE-Amernea to v6 vost Structure, Inc, Itron Ine. 
Lesmith Lad 113 hr’, inc. ; 
cee Indicnivinn tne. Wisco International Ltd. Land Mobile 

Midian Electroriies Inc 4G URES Advanced Systems For Cellular 
Motorola Inc,, Communications Sector SHIELDED ENCLOG AmeriCom Corp. 

MX-COM, Ini ‘) Fort Worth Tower Co., Inc. Cleartone Telecoms Ltd. 
Pacific Circuit Design Ltd. Fluawa Systems USA Inc 43 «=Coded Communications Corp 65 


Repea Inc “ 
Research Electronics Inc. 
Shinwa Tsushinki Co., Ltd. 
Syntec Communications Systems 
Telemobile Inc. 


Lindgren RF Enclosures, Inc. 

Pacific West Electronics 

Universal Shelters Inc 106 
VFP, Inc. 

Wisco International Ltd. 


CTT Inc 101 
Fitzgerald Telecommunications Inc. 
General Electric Co. 
Itron Inc. 
Kustom Electronics 

Company Addresses begin on page 90 


THE TOTAL TRUNKING 
SYSTEM FROM 


Lu LL i cl P _ _ 


THE ULTIMATE IN 800MHz POWER AND 
FLEXIBILITY FROM UNIDEN CORPORATION. 


EXCLUSIVE DISTRIBUTORS FOR CENTRAL 


’ 


SOUTH AMERICA AND THE CARIBBEAN. 


WRITE OR CALL 
For Brochures and Information: 


Beam Radio, Inc. 


7851 N.W. 15 ST. MIAMI, FL 33126 
TEL. (305) 477-2326 


FAX 477-6351 TELEX 75-2901 
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l ntroducing scanners 

, from the name that 
needs no 
introduction. 


Cobra. 

You've seen it on state-of-the-art CB radios, radar detectors, 
corded and cordless telephones and answering systems. 

And now, Cobra excellence in personal communications 
systems comes to scanners. 

With not just one model. But four different units, all equipped with 
the latest in user-friendly features including crystal-free, mulfi-band 
electronic digital tuning. 

No matter which model you select, the top-of-the-line hand-held Si-12 with 16 
programmable channels or the 10-channel SR-10; Cobra’s premium desk-fop SR-925 
with 16 channels or the SR-900—you'll be 
getting the very same Cobra quality that 
comes from 25 years in consumer 
electronics. 

Whether it's police action, a three 
alarm fire, the weather, airport opera- 
tions, etc., Cobra scanners bring you 
exciting, live coverage. 

Contact your Cobra dealer or call 
us at1-800-COBRA 22 for the Cobra 

dealer nearest you. 
“a And get all the scoop 
roy much too long to 
¢ Obre. scannere. 


DYNASCAN CORPORATION nsumer Electronics Grorp, 6500 W Cortland. Chicago. IL 40635 


~OOFO WONs 
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See Adv. Page 


Sigtone Inc i 
Technical Marketing Inc. 
Teletec Corp 


, 40-41 
Triad Systems 


Microwave 


Advanced Systems For Cellular 
Andrew Corp. 

General Electric Co. 

Weinschel Engineering 


Records 


Advanced Systems For Cellular 
Cellular Business Systems, Div. of CBIS 
Command Data Systems 

General Electric Co. 

Itron Inc. 

Railfone, Inc., Sub. of GTE Airfone, Inc. 


Service 


Advanced Systems For Cellular 
Celltech, Inc. 

Cellular Business Systems, Div. of CBIS 
General Electric Co, 

Hadron, Inc., MDT Group 

Itron Inc. 


Other 


Advanced Electronic Appl 
Inc 64 

Advanced Systems For Cellular 

Algo Inc. 

Cellular Business Systems, Div. of CBIS 


itions 


LifeLine 7000 | 


See Adv. Page 


Communications Software, Inc. 
ElectroCom Automation 

Fitzgerald Telecommunications Inc. 
General Electric Co. 

Hadron, Inc., MDT Group 

Itron Inc. 

Midian Electronics Ir 48 
Pac-Comm Packet Radio Systems, Inc. 
Triad Systems 

Voice Control Systems 


SPEAKERS 


Advanced Electrome Applications 

ir 64 
Boston Acoustics 
Cartwright Communications Co. 
Larmmunications Associates, in i4 
Electronic Products Inc. 
Motorola Inc., Communications Sector 
Secom Systems 
Speco Components 
Syntec Communications Systems 
lessca Al 


Wisco International Ltd. 


STATION IDENTIFIERS 


Autocode 
Canadian Marconi Co 
Contro) Signa! Cory O7 
Data Signal, Inc 
Ferritronies [ne 
Racom 


CaliMizer 


See Adv. Page 
Securitron Co 138 
Selectone Carp } 
Spectrum Communications Corp 135 


Wisco International Ltd. 


STATUS ALARM SYSTEMS 


Cetec Veza v 
Communications Systerns Ine........... 61 
Control Signa) Corr 97 
Data Signal, Inc 118,119 
EG&G/WASC 

Electronic Products Inc. 

Ferritronies Inc Pr 
Fitzgerald Telecommunications Inc. 
Midian Electronics Inc 46 
Motorola Inc., Communications Sector 
Penta Corp. 

Secom Systems 

dSelectone Corp ina Oi 
Sigtec Pty. Ltd. 

Sigtone Ine 

Sinclair Radio Labs Inc. 
Speedcall Corp. 

Syntec Communications Systems 
Teletee Corp 

Wisco International Ltd. 

Zetron, In wt 


40-41 


TEST EQUIPMENT 
Attenuators 


ADC Telecommunications, Inc. 
The Antenna Farm, Inc. 
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INC. 


"u S Patent 
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CAR PHONE EMERGENCY 
BACK-UP POWER! 
Excellent Point-of-Sale Item! 


Put some extra “‘life’’ into your profits and your 
customers’ car phones with the LifeLine 1000 
emergency power-pack back-up system! the power 


to call when your car battery's down. LifeLine 1000 is 
specifically designed to provide the necessary 12 volt 


operating current to a car phone in those instances 
when a car battery can’t supply sufficient power. All of 
your customers will have peace of mind in an emergency 
when you equip them with a LifeLine 1000! 


* Easy to install! 


* Compatible with virtually 
every phone on the 
market — adapter 
plugs available 


* Backed by a 1-yr. 
limited 
warranty! 


EXPANDS CELLULAR PHONE 
CAPACITY . . . BUILDS PROFITS! 


With more cellular systems on line, your customers’ 
need for multiple-market service is rapidly increasing. 
CallMizer is the new cellular accessory that meets that 
need by expanding the capacity of NAM-based cellular 
phones from one to four numbers. This reduces cellular 
phone bills by eliminating daily roaming charges while 
providing access to all systems in the user's area. 
CallMizer is perfect for 

trucking companies, 

sales soalie or 

anyone who 

wants more 

from their car 

phone... at 

less cost! 


¢ Works with most 
NAM-based 
cellular phones! 


Cellular Product Innovations 


CELLSMART INC. © 3100 Skokie Bivd., Highland Park, |L 60035 * Ph. 312/831-1000 
Also available through Tessco, Inc. (800) 638-7666 
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SURVIVAL RELIES ON PROPER SENSORY FEEDBACK 
Without it, there isn’t a remote 
y? chance for real control... 


_-_, 


yz = m, 
Hm ZO CCC \ 
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& j ES evens’ 


Beyond the limits of electromechanical Introducing the CSI-52 Power 1/0 Controller 


relays and open collectors lies the senses Remote Control ¢ Alarm © Status Reporting 
of ‘optically isolated Power /O Modules"... and Data Accumulation 
ingenious devices which contro! and sense 


4 to 240 volts AC or DC. 


Field configured by the end user (factory 
customization is unneccessary), the CSI-52 
Power 1/0 Controller enables up to 24 Power I/O 
Modules to operate individually as latched 
outputs or as momentaries, group controlled or 
interlocked outputs. Modules can be set for 
alarm inputs, status change inputs or as inputs 
controlling outputs. Both inputs and outputs 
can also be set for data accumulation of up to 
65,535 activations and up to 65,535 hours of 
operation. 


The CSI-52 can be user configured from the Up to 24 Output Modules (AC or DC on/off) 
front panel keyboard to address literally Up to 24 Input Modules (AC or DC sensing) 
thousands of applications... Up to 24 Momentary Output (AC or DC, 1 to 255 seconds) 


Up to 24 Extended Momentary Output (AC or DC, 1 to 255 minutes) 
Up to 24 Interlocked Output Modules (per group, 3 groups maximum) 
Up to 24 Group Controlled Output Modules (per group, 3 groups maximum) 
Up to 200 Event-Programmable Clock for Daily and Weekly Control 


Never before has the two way radio user had 
the opportunity for such control and sensing 
with a DTMF microprocessor based controller... 
and for no more expense than the cost of a 
traditional DIMF system. Further convenient, 


the CSI-52 will easily interface to any mode! COMMUNICATION 
transceiver and is controllable by radio, tele- SYSTEMS 


phone, microwave, or leased line. ® INCORPORATED 
Sense the advantages and call us for our brochure 1165 Harrison Street 

adve Seattle, Washington 98109 
and specifications... (206) 622-7477 


(800) 222-5570 
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Bird Electronic Cort 42 
Coaxial Dynamics. Inc 3€ 
The Communications Center 

Com-Ser Labs 

Hewlett-Packard 

M. Hutton & Co 16 
JFW fndustries Inc 52 
LeBlanc & Royle Telcom Inc. 

Motorola Inc., Communications Sector 
Telewave, Inc 67 
Tesser eB | 
Texscan Instruments Div. 

Two Comm Inc. 

Webster Communications Inc. 

Weinschel Engineering 

Wisco International Ltd. 


Battery Testers 


ATI Supply Inc. 

Cartwright Communications Co, 

Electronic Products Inc. 

Meridian Communications, Inc. 

Motorola Inc., Communications Sector 

NLC IL wp liter 
department Ot RY 


ational 


Power Gro 


Nett-Workk Group In 51 
VDO-PAK Products 
Wisco International Ltd. 
W & W Associates, (Batteries ‘R 
US 123 


Distortion Analyzers 


Helper Instraments 92,136 


See Adv. Page 


Hewlett-Packard 

M. Hutton & Coe 16 
Motorola Inc., Communications Sector 
Tektronix 

Tessea 21 


Wisco International Ltd. 
Dummy Loads 


The Antenna Farm, Inc. 

Bird Electronic Corp 42 
Cartwright Communications Co. 

Coaxial Dynamics, [nc 36 
Communications Associates, Inc 14 
The Communications Center 

Com-Ser Labs 

D&R Associates, Inc. 

M. Hutton & Co 6 
JFW Industries Inc 52 
LeBlanc & Royle Telcom Inc. 

Meridian Communications, Inc. 

Primus Electronics Corp 128 
Secom Systems 

Sinclair Radio Labs Inc, 


Telewave, Inc 67 
Tessco Z] 
Two Comm Inc. 


Webster Communications Inc. 
Weinschel Engineering 
Wisco International Ltd. 


Frequency Counters 


The Antenna Farm, Inc. 
Coaxia) Dynamics, Inc 36 


YEAR-ROUND! 


KATHREIN/SCALA antennas’ 


See Adv. Page 
The Communications Center 
Control Signa! Corp ; G7 
C&S Sales Inc. 
DigiMax Instruments Corp 74 
John Fluke Mfg. Co. 
Helper Instruments 92.136 
Hewlett-Packard 
M. Hutton & Co oleae 
Marconi Instruments Inc 37 


Motorola Inc., Communications Sector 
Ramsey Electronics Inc. 

Secom Systems 

Sencore Inc. 

Tektronix 

Tessco 21 
Webster Communications Inc. 

Wisco International Ltd. 


Modulation Deviation Meters 


The Antenna Farm, Inc. 
The Communications Center 
Electronic Products Inc. 
Hewlett-Packard 
M. Hutton & Co 16 
Marconi Instruments Inc 37 
Motorola Inc., Communications Sector 
Secom Systems 
Tessco 2} 
Wavyetek RF Products 83 
Webster Communications Inc. 
Weinschel Engineering 
Wisco International Ltd. 
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reliability and ‘disdain for the 
elements’, keeps your customers 
happily in communication. Our 


booming ‘replacement business’, 
replacing competitors’ offerings, is 
keeping us_ busy, 


but we. still 
welcome new friends to serve. 


Call us for the antennas 
and accessories 


preferred by professionals! 


KATHREIN INC. 


216-289-1271 503-779-6500 
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PRESENTING... 
(im 


~~ aTEN-COM PLL 


f you've been waiting for the ultimate Land-Mobile portable, it's 
| i | herel INTRODUCING TEN-COM PLL, anew standard of 
eae engineering excellence. Fujitsu Tens new UHF and VHF portables 
achieve new plateaus of high performance and durability. Construc- 
tion is so rigid, theyfe certified under military standard MIL-STD-810D 
for shock and vibration. Unbreakable, rubberized touch buttons make 
control replacement virtually unnecessary. 


Fujitsu Tens two-year warranty assures you of the highest level 
| 


PLL SYNTHESIZED FM TRANSCEIVER 400MHe BAND | of product integrity, yet our price is unbelievably affordable. 

Performance? No less than amazing Totally microcomputer con- 
trolled with software programmed for absolute uniformity of perfor- 
mance, TEN-COM PLL portables are the equal to our already famous 
sc meascame Ima PLL mobiles. 


[seo 


PRIO SCAN 


| 
PROG SHFT MON LOCK LOPW 
xmMiT BUSY 


For anew performance high, experience TEN-COM PLL. 
Contact us today for a complete information kit. 


i Electronic volume, squeich and channel selection 

@ Direct divided PLL synthesizer. 

Mi Vide band operation (20 MH2-UHEF 13 MH2-VHF}. 

Mi Easy to program, 16-channel capacity. 

@ Accurate, false-free high speed scanning with priority seeking. 

@ Easy to read computer driven liquid crystal display. 

@ User selectable battery saving Hi-Lo power. 

B LCD night display lamp switch. 

@ Built-in 38 E.1.A. CTCSS tone selection. 

B Low battery voltage warning indicator. 

@ Key lock switch. 

On-board 8kK-byte ROM capacity microcomputer. 

B Transmitter time-out-timer (30 to 240 seconds, max.}. 

B 7.2 volt/12.0 volt rechargeable ni-cad battery packs. 

@ CMOS IC’ and chip capacitors/resistors for high reliability. 

Mf integrated circuit RF driver/power output stages. 

B Aluminum dlloy, die-cast frame. Durable, light weight assembly. 

@ Human engineered for maximum handling ease. 

@ External speaker/microphone capability. | 

Wi Standard stub antenna (UHF} with BNC connector. 

i Optional DTMF touch tone pad, single or multi-unit 
drop-in battery chargers and wide range of 
decoders available 


YOU KNEW IT WOULD 
COME FROM FUJITSU TEN! 


FUJITSU TEN CORPORATION 
OF AMERICA 
19281 PACIFIC GATEWAY DRIVE 
TORRANCE, CALIFORNIA 90502 
(213) 327-2151 or (800) 421-1996 
MANUFACTURED BY FUJITSU TEN LIMITED 
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Ramsey Electronics Inc. The Antenna Farm, Inc. 


Astron Carp 75 


Sencore Inc. : saggy? 
Cartwright Communications Co. 
it a Communications Assoviates, Inc i4 
WS pee The Communications Center 
AW. perry Instruments |, C&S Sales Inc. 
Veuan “General Electric Co. 
Two Comm Inc. Helper Instruments 92,136 
Webster Communications Inc. Hewlett-Packard 
Wisco International Ltd. iM Hu ney ie 
utton & Co 16 
Kenwood USA Corp 7 
Oscilloscopes Marceni Instruments Inc 37 
ADC Telecommunications, Inc. Meridian Communications, Inc. 
The Antenna Farm, Inc. Motorola Inc., Communications Sector 
Communivations Associates, In 14. Nett-Workk Group Inc 5} 
The Communications Center Newmar 
C&S Sales Inc. Power Conversion Products Inc. 
John Fluke Mfg. Co. Primus Electronics Corp 128 
Hewlett-Packard RF Concepts 
M. Hutton & Vo ‘5 Secom Systems 
Kenwood USA Corp 7 TG. sreerneattornanits 21 
Motorola Inc., Communications Sector Two Comm Inc. 
Promus Electronics Corp ics VDO-PAK Products 
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Webster Communications Inc. 
Wisco International Ltd. 
PROM Programmers 


BYTEK Corp., Instrument Systems 
Div. 139 


Communications Associates, Inc l4 
M. Hutton & Co mi i6 
Motorola Inc., Communications Sector 
Primus Electronics Corp 128 
Telemobile Inc. 

Tesseo aoe. ; 2) 
Two Comm Inc. 


Wisco International Ltd. 
RF Signal Generators 


The Antenna Farm, Inc. 
Communications Associates, Inc ld 
The Communications Center 

Electronic Products Inc. 

John Fluke Mfg. Co. 


Helper Instruments 92,136 
Hewlett-Packard 

M. Hutton & Co . 16 
Marconi Instruments Inc S7 


Motorola Inc., Communications Sector 
Rohde & Schwarz, Inc. 
Sencore Inc. 
Solartron Instruments 
Tessco ........ 2) 
Texscan Instruments Div. 
Two Comm Inc. 
Wavetek RF Products 8&3 
Webster Communications Inc. 
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You Liked the PK-807 You'll Love the PK-90! Add the Finishing Touch... 


@ Data rates from 1200 baud, dependent on channel 


lacie You Already Own 75% of a Packet Radio Station! 
@ Easy datalink trouble shooting with remote contro! of Add a PK-90 Packet Radio Controller and Send 


PK-90 by radio 
@ Password access ensures system security Screen, Disk, or Printer. 
@ SMR operation with trunked radio interface 
@ Built-in data encryption for security-sensitive applications 
@ Easy operation using user-programmable macro keys 
@ Host computer control language 
@ 12 VDC power allows portable or mobile operation 
@ Easy connection to your computer and radio 
m@ 2400 baud and — 40 degree C options 


The PK-90 replaces the PK-80 Packet Radio Controller and brings 
you the above features NEW TO PACKET. Applications range 
from remoting a computer terminal through a radio link to 
contro! of distant equipment using the PK-90 with inexpensive 
SCADA controllers. You can coexist on a simplex channel with 
other voice or data users. Data is error-free, and the untrained 
user can learn station operation quickly. A station can cost less 
than $1000. JUST CALL AND ASK!! 


Ask about the PK-232 and PM-! for SSB data transmission. 


Your imagination Is the anly limit. Call John Gates, or circle 
the reader service number, DEALER INQUIRIES INVITED. 


Advanced Electronic Applications Inc. 
P.O. Box C-2160, Lynnwood, WA 98036 

(206) 775-7373 Telex: 6972496 AEA 

INTL UW Fax: (206) 775-2340 
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Any Text or Data, Error-Free, to a Remote 


Coded Communications 
where mobile data 
speaks louder than words 


The Coded Mobile Radio fleet status 
and control system brings medium to 
small fleets into the Computer Aided 
Dispatch (CAD) picture. This state-of-the- 
art system is IBM compatible and is a 
low-cost alternative to high-cost CAD 
systems. Suitable for both public safety 
and business applications, the Coded 
System 1040 offers an integrated software 
and hardware package for vehicle status 
and mobile data communications. 


Working in mobile data communica: 
tions technology since 1971, Coded 
Communications has a full family of ANI 
mobile status and data terminal products 
which interface with the 1040 mobile 
data communications system. System 
1040 adds mobile status and data 


communications to small. and medium- 
size fleets and provides reliable 
signaling where voice communication 
may be marginal. 

Let Coded put this System 1040 CAD 
picture in your dispatch operation. 
Contact Coded Communications for 
complete information on the high 
technology and low costs that can put 
you in the picture. 


Coded 


communications 

340 Rancheros Drive. San Marcos. CA 92069 
Telephone 619-744-3440 

Nationwide 800-228-6368 

California 800-325-0147 
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Weinschel Engineering 
Wisco International Ltd. 


Semiconductor Testers 


Hewlett-Packard 

Motorola Inc., Communications Sector 
Sencore Inc. 

Wisco International Ltd. 


Service Monitors 


The Antenna Farm, Inc. 


The Communications Center 


Com-Ser Labs 


Electronic Products Inc. 


Motorola Inc., Communications Sector 


Ramsey Electronics Inc. 
Rohde & Schwarz, Inc. 


LAST YEAR DRUG DEALERS 
SPENT $140,000,000.00 FOR 
SURVEIL 


IPMENT. 


WASTE THEIR MONEY. 


You're closing in on o suspect after 
months of work. You think you're arriving 
unannounced, but he’s waiting for you. Add 
the CYCOMM YEM-1000 to your radio 
system and he won't hear you coming. 

The VEM-1000 is the only cHordable 
voice scrambling device on the market that 
makes it virtually impossible to listen in to 
your radio conversations. 

The VEM-1000 is easy to connect to your 
existing radio, easy to use, and easy to 
change codes. You can switch to scrambled 
speech by pressing one button. All your 
other units will automatically respond. 

The VEM-1000 converts voice communi- 
cation into @ scrambled signal with billions 
of possible code combinations. This same 
technology ollows for unimpaired range and 
the best voice quality you've ever heard. Just 
a few of the reasons this equipment is used 
by the United States Government. 

With the VEM-1000 you con communi- 
cate with the rest of your team in complete 
security. Defeat high tech eavesdroppers. 
Make their equipment worthless. 


For more information about the 
VEM-10060 call or write: 
CYCOMM Corporation 

6665 SW. Hampton 

Portland, Oregon 97223 
503-620-1024 (within Oregon) 


800-523-8636 


©CYCOMM 


THE COMMUNICATIONS SECURITY COMPANY 
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Secom Systems 
Solartron Instruments 


Two Comm Inc. 
Webster Communications Inc. 
Wisco International Ltd. 


SINAD Meters 
The Antenna Farm, Inc. 
The Communications Center 


Com-Ser Labs 
Electronic Products Inc. 


Hewlett-Packard 


Motorola Inc., Communications Sector 
Secom Systems 


Texscan Instruments Div. 
Two Comm Inc. 

Webster Communications Inc. 
Wisco International Ltd. 


Spectrum Analyzers 
The Antenna Farm, Inc. 
The Communications Center 


Electronic Products Inc. 
Hewlett-Packard 


Motorola Inc., Communications Sector 
Rohde & Schwarz, Inc. 
Tektronix 


Test Probes Inc. 
Texscan Instruments Div. 


Wisco International Ltd. 
Sweep Generators 


The Antenna Farm, Inc. 
The Communications Center 


Motorola Inc., Communications Sector 
Rohde & Schwarz, Inc. 

Sencore Ine. 

Tektronix 


Texscan Instruments Div. 


Wisco International Ltd. 

Tone Generators 
ADC Telecommunications, Inc. 
The Antenna Farm, Inc. 
ATI Supply Inc. 
The Communications Center 
Cromco Electronics Div., Cromack 

Industries, Inc. 

Electronic Products Inc. 
Exar Corp. 


Hewlett-Packard 


Motorola Inc., Communications Sector 


Company Addresses begin on page 90 


TELEWAVE’'S “PROBLEM SOLVERS" 


Transmitter Combiners e Receiver Multicouplers 


¢ Monitor Equipment ¢ Test Equipment ¢ Ferrite 
Isolators and Terminations @ High Q Cavities 
and Filters ¢ Duplexers ¢ Systems Engineering 


- 


- | 


Bandpass, Pass-—Reject 
& Notch Cavity Filters 


lashes LZ J 


Duplexers & Preselectors 


R.F. Power Monitoring . 


TELEwary 


GSA Number OOK86AGS0646 


Telewave, Inc. Y 
(415) 968-4400 
1155 Terra Bella Ave., Mountain View, CA 94043 


in Canada — contact Telewave Ltd., 11151 Horseshoe Way #4 
Richmond, B.C. Canada V7A4S5 (604) 274-8300 


TWX 910-379-5055 
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This polymer 
seal and 
brass pin are 
the secret 
to longer 
lasting 


pager batteries. 


When the message absolutely must get through, you 
need pager batteries you can trust. This is why we 
think you should use the freshest, longest lasting 
mercury battery on the market. Mercury pager 
batteries developed and manufactured by Alexander 
Batteries here in the United States. 


Longer lasting batteries mean = erties SE, 
happier customers. Manufactured in the United States. Alexander mercury pager 


batteries are the freshest on the market. 


At Alexander, we’ve completely redesigned the 


mercury battery to put more power in it. Then we Polymer seal and brass current 
built one of the most sophisticated manufacturing collector are the secret. 

facilities in the world . . . right here in the United 

States. You get higher quality, longer lasting In the past, a common problem with mercury 
batteries with more power packed into each cell. batteries was the leaking of white, powdery, 
Alexander Representatives: NJ, CT, PA, NY, RI, MA, VT, NH, ME, DE: 


In NJ: 201-271-5880, Elsewhere: 1-800-221-0019 


IL, IA, MO, NE, KS: In IL: 1-800-892-2265, Elsewhere: MI, EN, OH: In OH: 614-764-8771. Elsewhere: 1-800-323-3813 
1-800-323-3813 


aia — WI, MN, ND, SD: 612-941-7697 
FL, GA, AL, MS. SC, NC, VA, WV, MD. TN, KY: I, MN, ND, SD: 612-941-769 
In GA: 1-800-242-9926. Elsewhere: 1-800-334-0342 TX, OK, LA, AR: 1-800-323-3813 
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corrosive electrolyte. This is no longer a problem 
with the unique, leak-proof polymer seal and 
brass pin design developed by Alexander. The 
polymer seal serves as insulation to keep the 
electrolyte in while keeping harmful contaminates 
out. The brass pin serves to collect and transport 
power to the head of the pin and, ultimately, to 
your pager. The head of the pin is capped with a 
second barrier. As a result, the electrolyte simply 
can’t leak out. 


New separator material 
lengthens shelf life. 


Microcalorimetry, measuring heat output in terms 
of microcalories, was applied to measure the 
normal electro-chemical reactions within the cell. 
Comparisons between separators were then made 
to determine which separator caused the least 
amount of self discharge. 


As a result of using this technology, Alexander 
discovered a unique new separator material that 
creates a self-discharge rate as low as those rates 
currently acceptable for implantable pacemaker- 
type cells (10 u watt). 


Unique construction —--c: ssn» 


CRA ree 
means more power ead rower SEAL 
per cell. / a“ 

BRASS PIN 
% > } senare ANODE 
The thinner separator, CONDUCTOR 
leak-proof polymer seal, 1 Kia! ANODE 
brass pin current | | | | 


conductor. and unique 
design mean Alexander has 


packed more power CHI. CAN 
into each cell. This n | 
means you get longer “S44 


lasting batteries. 


CA, NV, AZ, NM, HI: In CA: 1-800-327-0814, Elsewhere: 
1-800-421-1108 

CO, E. Mont., E. Ida., UT, WY: In CO: 

1-800-235-3580, Elsewhere: 1-800-525-3580 

OR, WA, AK., W. Mont., W. Ida.: In WA: 1-800-858-0058, 
Elsewhere: 1-800-426-2964 


wet CATHODE 


Each cell tested twice 
prior to shipment. 


In addition to testing all inputs — chemicals and 
separator — we test each cell as it comes off our 
automated production line. Then the battery is put 
into storage for a predetermined length of time 
that varies by battery type. Each battery is tested 
again just prior to shipping to make sure it has 
the power you're paying 

to receive. 


FREE brochure 
and catalog. 


Find out more about why 
your Alexander representative is 
your best source for both rechargeable and 
disposable pager batteries, call or write for a free 
catalog and brochure. Our address is: Alexander 
Manufacturing, P.O. Box 1508, Mason City, 

JA 50401. 


— 


BC: 604-946-0818 
Alta., Sask., Man.: 403-451-2355, 1-800-661-1905 
Ont., Que., Nfld., N.S., N.B., PE.L: 416-743-6945, 


1-800-387-5865 
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Secom Systems 
Selectone Corp. ......,.-.cssccsesececeeceseeeeees l 
Sencore Inc, 
Tektronix 
CN a, AE ae ee 21 


Webster Communications Inc. 
Wisco International Ltd. 
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Communications Associates. Ine. ...... 14 
The Communications Center 
John Fluke Mig. Co. 


Hewlett-Packard 
M. Hutton & Co, .. corer eer eS 
Marconi Instruments Ine, .......00.......... 37 


Motorola Inc., Communications Sector 


Zetron, Inc 


Voltmeters 


ADC Telecommunications, Inc. 


Anixter Bros., Inc. 
The Antenna Farm, Inc. 
ATI Supply Inc. 


27 ~~ Rohde & Schwarz, Inc. 
Sencore Inc. 
Solartron Instruments 
A.W. Sperry Instruments 
Tessco .. ree 
Texscan Instruments Div. 
Two Comm Inc. 


FERRITRONICS 
MAKING WAVES 


Voltage Range 


Current 


Size 

Keying 
Output Level 
Rise Time 


Distortion 
Stability 


Decode Time 
Bandwidth 


Audio Filter 


There is only one CTCSS board 
which is best for your portable. 


SPECIFICATIONS: 
Frequency Renge 


Temperature Range 


Output Impedance 


Signal 10 Noise 
Inpul Impedance 
Tone Input Level 


Monitor Function 


Squelch Coniroi 


Audio sae Level 


) FERRITRONICS 


Canada United States 
(416) 884-3180 


PG18 
CTCSS PROGRAMMABLE 
ENCODER/DECODER 


67.0 Hz 10 2503 Hz 

All 37 EIA CTICSS and 1 non-EIA tone 
(97.4 Hz) 

8.0 VOC to 16 VDC as supplied 

§ VOC min., 35 VDC max. with 
modifications 

10 mA DC @ 10 VOC 

-30°C to +60°C 

06 inch x 2.0 inch x 0.25 inch 

152 cm x 5.08 cm x 0.65 cm 
Posilive or negative 

1K ohm minimum 

1.7 Ypp @ all CTCSS frequencies 

into 5.1k ohms 

20 mSec typical to 90% 

Less than 5% T.H.D. 

+0.5% as per E.1.A. RS-220A 
specifications 

Better than 8 dB Sinad 

100K ohms minimum 

0.3 Vpp a 250 Hz, 0.25 Vpp 

@ 67 Hz, maximum 

200 mSec typical, 370 mSec maximum 
2% typical, or as EIA spec. AS-220A 
Ground to squelch, release from 
ground 10 unsqueich 
Ground-to-squelch or float-1o-squeich 
The audio filter output is only switched 
on when the unit decodes or the 
monitor circu is activiated. 

The attentuation of CTCSS tones is 
typically 40 dB. 

1,8 Vpp @ 1kHz, maximum as shipped 


~~ 


Ss 7 


(716) 282-7470 
(800) 628-6884 


ys 
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Webster Communications Inc. 
Wisco International Ltd, 


Wattmeters 
The Antenna Farm, Inc. 
Bird Electronic Corp ee 5 42 
Cartwright Communications Co. 
Coaxial Dynamics, Ine. .........0.-0c000 36 
Communications Associates, inc:. ww 14 


The Communications Center 
General Electric Co, 


Helper Instruments Co 92,136 
M. Hutton & Co ais 16 
Motorola Inc., Communications ‘Sector 

Primus Electronics Corp 128 


Rohde & Schwarz, Inc. 
Secom Systems 

Sencore Inc. 

A.W. Sperry Instruments 
Telewave, Inc.... 
TeSsco |... rie! Sere 2) 
Test Probes Inc. 

Texscan Instruments Div. 

Two Comm Inc. 

Webster Communications Inc. 

Weinschel Engineering 

Wisco International Ltd. 


Other 
The Antenna Farm, Inc. 
Avtec Inc. 
Decibel Products, Ine, ...........:.0c04- = 44 
ECD ; me 110 
Perritronies Ane: ic: s tcc . 70 


General Electric Co. 
Jackrabbit, Inc. 


Lesmith Ltd 113 
Motorola Inc., Communications Sector 

Parkinson Electronics Co 137 
POU ASSET OT iitscnessctenncessacneeseenerseecseaee Soh 


R F Products 

Riser-Bond Instruments 

Sencore Inc. 

A.W. Sperry Instruments 

Tessco .... Bar pacthe 2) 
Two Comm Inc. 

Wisco International Ltd, 

ZK Cellrest Systems : 1ay 


TONE SIGNALING AND CONTROL 
EQUIPMENT 


CTCSS Decoders 


The Antenna Farm, Inc. 


Beam Radio Inc 58 
Canadian Marconi Co AST 71 
Cartwright Communications Co. 

Cetee Vega - sssaimetesk ont ae 
Cleartone Telecoms Ltd. 

Communications Associates, Inc: .. 14 
Communications Specialists, Inc........... BC 
EC) : é 110 
Ferritronics Ine 70 
M, Hutton & Co. .... peneneeen 16 
Kenwood USA Corp 7 
Lesmith Ltd pee 


Lucas Industries Inc. 
Meridian Communications, Inc. 


Midian Electronics Ine, ......... 46 
Motorola Ince., Communications Sector 

MX-COM, Inc ; 4g 
Norcomm Corp pisenetes 22 


Pacific Circuit Design Ltd. 


Company Addresses begin on page 90 


At CANADIAN MARCONT COMPANY 
we have the products you need to give 
yourself one of the best possible 
radiotelephone networks 


We have medium capacity and high VHF/UHF rack or table mount, 
capacity MOBILES: 5/30/100 Watt, plug-in modules, remote 
control, CTCSS, continuous duty. 


We have RURAL RADIOTELEPHONE 
LINKS: 


VHF/UHF, 2/16 or up to 198 Channels, 
30/40 Watt, CPU controlled, 100% solid 
state, scan and priority channels, proven 
performance and reliability record. VHF/UHF for that out of the way 
subscriber telephone connection or link 
to your repeater site, 10 Watt, Single or 
We have PORTABLES: 1+] Channels, in-built alarms/ 
monitoring, rack or table mount. 


With the above products and our many 
years of experience in the radiotelephone 
business, you cannot afford not to 
contact us: 


CIE 


CANADIAN MARCONI 
COMPANY 


VHE/UHF, 5/1] Watt switchable, 16 COMMERCIAL COMMUNICATIONS 
Channels with scan and priority, 24 MHz DEPARTMENT 
wideband, DTMP. 2442 Trenton Avenue 
Montreal, Quebec, Canada H3P 1Y9 
We have BASE STATIONS and TEL: (514) 341-7630 
REPEATERS: TLX: 05-827822 


Circle (70) on Fast Fact Card 


December 1987 Mobile Radio Technology 71 


~] 


Na 


See Adv. Page 


Raven Radio Mfe., In ’ 
Regency Electronics 

Repco In 

elects Ore | 
Sigtec Pty. Ltd. 
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Solid State to 
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METtONE 
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Tait Electron USA. In wwaopan 
Tekk Ine. 

Telemobile Ine. 

Tesseo oe ') 


Trans Com, Inc. 
Two Comm Inc. 
Uniden 
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Wisco International Ltd. 
CTCSS Encoders 


The Antenna Farm, Inc. 


Ben Raul Ir 

Ricans lida it iret 

Carnndian Mii nt 

Cartwright Communications Co. 

CES-Conumiunecations Eleetronit 
Sp alt | 


Cleartone Telecoms Ltd. 


NEW CTCSS 
ENDS FALSING 


a 
3 ams) Samet —7 


@eetecers = 


’ 


. 


Sbthne ea a 
Suerceeueaa 


CED“ O4S:GTEC 
{C} COPYRIGHT 


Med Gdegldty tsi a 


Plug Sigtone’s C1109 CTCSS encidecoder into your Midland 


ae ang end falsing. 


dec hea ile Vv 


Duswaunigus’ ‘square’ frequency tesponse over avery wide dynamicrangetheC1109 
ee ee WITHOUT THE RISK OF FALSING. 


The CHOS is basen ary Suyteanr 
FIA Tones sae Os Able 


Other major features include: 
Gx faesyt lot koul for Conimiunidy Re pe 
rach sé che mak ane le CTCSS tone 


Only Operat 


Leite panics FOR Siriis neo S Ar icye lee 


Contact Sigtone today for details on the C1109. 


ONE 


Irie 


Stone, 
radio COMMUnICauON 


specialises in high quelily bie pte 


SPrapnelany well indy 


ater Opes 
Sierra ME Ouse y 
“Nor 


rt Se Sriauile CPC rOCMIpS novices yp all 47 


rabon BBY uilly pnccge abhe tough he 


oding and 


Sigtone, Ine SunselVine Tower 
Suite 126, 6790 Sunset Blvd 

Los Angeles CA 90028 - 8/70 

Tel (213) 46 34474 Fax (213) 4634319 


fornence. fone signalling products for 
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Communications Specialists, Inc........... BC 
Connect Systems Ine, .,..-..-........ 19,78 
Datu Signal, Ine 118,119 
ECD A 110 
Peep ptriiericis: Mit... --<sor¢ecnnsnreyproresenens 76 
Hewlett-Packard 

Ae. Pee SuRy Gs Soe -.. s 16 
Kenwood USA Corp “ws 7 
Lesmith Lad 113 
Lucas Industries Inc. 

Meridian Communications, Inc. 

Midian Electronics Inc 46 


Modular Communications Systems, 
(Moducom) 
Motorola Inc., Communications Sector 


MX: LO TET 99 

Norcomm Corpy .......... 22 
Pacific Circuit Design Ltd. 

Raven Radio Mig., Inc 53 
Regency Electronics 

Repco Ine 39 
Selectone Carp ms l 
Sigtec Pty. Ltd. 

Sigtone Ine 72 
Solid State Communications, tne 3 
lait Electronics USA, Inc 106,143 
Tekk Inc. 

Telemobile Inc. 

lessee 21 
Trans Com, ‘ine. 

Two Comm Inc. 

Uniden G| 
Wisco International Ltd. 

Zetron, Inc 27 

Digital Decoders 
The Antenna Farm, Inc. 
Beam Radio Inc 58 


California Radio 

Cartwright Communications Co. 
Cleartone Telecoms Ltd. 

Coded Communications Corp oe 
Communications Associates, Ine ] 
Communications Products Inc. 


Control Signal Corp... cc eceeceeee 97 
Ferritronies Ine 70 
M. Hutton & Co i6 
Kenwood USA Corp 7 
Lucas Industries Inc. 

Meridian Communications, Inc. 

Microlink, Ine 47 
Midian Electronics Inc 46 


Motorola Inc., Communications Sector 


Norcomm Corp 22 
Penta Corp. 
Regency Electronics 
Repco Ink 39 
Tessca se oe ose 21 
Two Comm Inc, 
Wisco International Ltd. 
Digital Encoders 
The Antenna Farm, Inc. 
Beam Radio Ine 58 
Birham Industries Ine:., Orbacom 
Div . os 
California Radio 
Cartwright Communications Co, 
CES ommunications Electronics 
Specialties. Inc 1] 
Cleartone Telecoms Ltd. 
Coded Communications Corp 65 
vmmunications Associates. Inc i4 


Communications Products Inc. 
eS SSS eee 
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Tempo" Hand-Held 
Radios Full fine of accessories. 


Versatile, dependable local communications! 
Tempo FM business band portables save 
time and money in providing local 
communications. Eliminate errors, speed 
deliveries and improve productivity with 
instant person-to-person communications. 

Perfect for security, construction, agri- 
business, warehousing, marine operations, 
ski patrol, airlines, fire and police and 
hundreds of other applications. 


Over a half-century of reliability im communications. 


Wound: win: Ate , 
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Hewlett-Packard 


Lucas Industries Inc. 

Meridian Communications, Inc. 
Motorola Inc., Communications Sector 
Penta Corp. 


Regency Electronics 


Two Comm Inc. 
Wisco International! Ltd. 


DTMF Decoders 


The Antenna Farm, Inc. 
Avtec Ine, 


Bramco Inc. 


Cartwright Communications Co. 
Cellular Communications Corp. 


Cleartone Telecoms Ltd. 


Communications Preducts Inc. 
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Electronic Products Inc. 
Exar Corp. 


Lucas Industries Inc. 
Meridian Communications, Inc. 


Motorola Ine., Communications Sector 


Palamor Engineers 
Penta Corp. 

Racom 

Raven Electronics Corp 
Reach Electronics, Inc. 
Regency Electronics 


Secom Systems 


Speedcall Corp. 
Telemobile Inc. 


Trans Com, Inc. 
Two Comm Inc. 


Wisco International Ltd. 
DTMF Encoders 
The Antenna Farm, Inc. 


See Adv. Page 


Avtec Inc 


Bramco Inc, 


Cartwright Communications Co. 
Cellular Communications Corp. 


Cleartone Telecoms Ltd. 
Communications Products Inc. 


Electronic Products Inc. 
Exar Corp. 


Hewlett-Packard 


Lucas Industries Inc. 
Meridian Communications, Inc. 


Modular Communications Systems, 
‘(Moducom) 
Motorola Inc., Communications Sector 


Palamor Engineers 
Penta Corp, 


ALL MODELS HAVE 1 “YEAR WARRANTY 


‘Optional factory Installed rechargeable battery pack available 


, 
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FOR DEALER LOCATIONS 
OR PHONE ORDERS: 
800-854-1566 
8560 Production. Ave, 

San Diego, CA $2121 ( 
‘Calitornia Cait 619-578-7171 


EXPORT AGENT: MAGNUS: 
3500 Devon Avenue 
Chicago. 1L 60659 
342-679-6070. 
Telex #253503 MAGNUS CGO 


a AG 529195 | 


ASTRON cae Ch 92718 
CORPORATION _ (714) 458-7277 ASTRON POWER SUPPLIES 


¢ HEAVY DUTY © HIGH QUALITY * RUGGED © RELIABLE 

RS, RM and VS SERIES © THREE CONDUCTOR POWER CORD 
SPECIAL FEATURES © ONE YEAR WARRANTY © MADE IN U.S.A, 
© SOLID STATE ELECTRONICALLY REGULATED PERFORMANCE SPECIFICATIONS 
© FOLD-BACK CURRENT LIMITING Protects Powe: Supply © INPUT VOLTAGE 105 - 125 VAC 

trom excessive current & continuous shorted ou'put © OUTPUT VOLTAGE: 13.8 VDC + 0.05 volls 
® CROWBAR OVER VOLTAGE PROTECTION on all Models (Internally Adjustable: 11-15 VOC) 

® qarsrnon except RS-4A, RS-5A. @ RIPPLE; Less than Smv peak to peak (tull load 

@ MAINTAIN REGULATION & LOW RIPPLE at low line & low line} 


input Voltage ® Also available with 220 VAC Input 
@ HEAVY DUTY HEAT SINK e CHASSIS MOUNT FUSE Voltage 


RM-A SERIES 19” X 5% RACK MOUNT POWER SUPPLIES 

Fea ERS Continuous Icts* Size (IN Shipping 
MODEL Duty (Amps) (Amps) HxWx WL (Ibs.) 

RM12A 9 12 5% x19 x BV. 16 

RM-35A 35 5M x 19 x 12\ 38 

RM-S0A 37 5% x 19x 12% 50 

@ Separate Volt and Amp Meters 
; RM-35 M 25 5% x 19x 12% 38 
MODEL RM-35M 5% x19 x 12% 


RS-A SERIES 3% x 6% x9 
dV2 x 68 x 7 Va 


3% x 6Y2 x 9 
4x 7% x 10% 
4% xBx9 
5x9x 10% 
5x11x11 


MODEL AS-7A 6x 13%x11 


RS-M SERIES 
® Switchable volt and Amp meter 
RS-12M 9 4% x8x9 
© Separate volt Amp meters 
RS-20M 16 5x9x 10% 
AS-35M 25 5x 11xK11 
AS-50M 37 6x13%x11 
MODEL RS-35M 
© Separate Volt and Amp Meters © Output Voltage adjustable from 2-15 volts 
© Current limit adjustable from 1.5 amps to Full Load 
@ 13 BVDCer 10¥DCer SYDC @13.8V 
vS-20M 1% 9 4 20 5x9 x 10% 
VS-35M 2 45) 7. 35 5xiixil 
VS-50M 37 22 10 50 6x 13%Ax 11 
© Variable rack mount power supplies ¥, 
VAM-35M ae 5: 7 35 5% x 19x 12Ve 
MODEL: Verso VRM-SOM 37 22 10 50 5Y%4 x 19x 1212 


"iCS—Intermitient Communication Service (50% Duty Cycle Smin_on 5 min of) 


DC-DC CONVERTERS 


me) MODEL 1212 


MODEL 1212 & 1212-18 Switching Regulated Converter. 
Designed for FM transceivers and other applications requiring 12 volt power source converted from 
12 volt positive ground battery. Regulation with pulse width medulation at 20 KHz. 

Input—12V DC (Positive ground only). Functional from —11 V DC to—16 V OC. Output +13.8 ¥ DC 


(Negative ground only). 4212 4212-18 
Output Voltage 13.8 V DC +.2V DC 13.8 V DC +.2V0C 
Line/Load Regulation 200 mV 200 m¥ 
Ripple/Noise 50 mV RMS 50 m¥ RMS 
Current Continuous 6 Amp 14 Amp 
Current (ICS) 9 Amp 18 Amp 
Current Limit 12 Amp 19 Amp 
MODEL 1212-18 Case 23/6" (H) x 6” (W) x6" (D) 25%” x 6” x 12” 


2 Ibs. 4 Ibs. 
MODEL 2412 & 2412-16 Switching Regulated Converter. 
Designed for FM transceivers and other applications requiring 12 volt power source converted from 
24 volt battery. Regulation with pulse width modulation at 20 KHz. 

Input +28 V DC (Negative ground only). Functional fram + 22 V DC to +32 V DC. Output +13.8 
V DC (Negative ground only). 2412 2412-16 


MODEL 2412 
Output Voltage 13.8 V DC +.2V0C 13.8 V DC +.2V DC 
Line/Load Regulation 200 mV 200 mV 
Ripple/Noise 50 mV RMS 50 mV RMS 
Current Continuous 9 Amp 16 Amp 

y Current Limit’ 12 Amp 20 Amp 

Case 244" (H) x 6” (W) x 6” (D) 254" x 6” x 12” 
Shipping Weight 2 Ibs. 4 Ibs. 

MODEL 2412-16 | AiSO! AVAILABLE AS MODEL 3612 & 3612-16: +36 V DC (Negative ground only) AND 


AS MODEL 4812 & 4812-16: +48 V DC (Negative ground only). 


Shipping Weight 
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Mipo Communications 137 Motorola Inc., Communications Sector Meridian Communications, Inc. 
Raven Electronics Corp. Norcomm Corp . 22. Midian Electronics Inc. ....... we 46 
Kaven Radio Mfg. Int °3 Pacific Circuit Design Ltd. Modular Communications Systems 
Reach Electronics, Inc. Penta Corp. Motorola Inc., Communications Sector 
Regency Electronics Raven Electronics Corp. Norcomm Corp. 1... ssktovgasl 22 
Kepoo tne °° Regency Electronics Pacific Circuit Design Ltd. 
Secom Systems Secom Systems Penta Corp. 
Shure Brothers In 45,140,141 Selectone Corp 1 Raven Electronics Corp. 
salid State Communications. Inc »  Sigtec Pty. Ltd. Regency Electronics 
Speedcall Corp. Sigtone Ine ‘2 Secom Systems 
Pait Plectronies USA, Inc 106,143 = “T'essco in 21 Selectone Corpe.. cic sea 
Telemobile Inc. Two Comm Inc. Sigtec Pty. Ltd. 
eASCO + “. Wisco International Ltd. Sigtone Inc 72 
Trans Com, Ine. Zetron, Ine : yy MD 1 oe ten PARRY te erence eee STINT 21 
Two Comm Ine. y 
Uniden 91 Multitone Encoders ose rene ol Ltd. 
Wisco International Ltd. The Antenna Farm, Inc. Zetron, Ine : 27 
Aetron, Tex 27 Beam Radio Inc 58 
Multitone Decoders Birham Industries Ine.. Orbacom ee Single-tone Decoders 
Dis 38 The Antenna Farm, Inc. 
The Antenna Farm, Inc. Canadian Marconi Co 7 Avtec Inc. 
Beam Radio Ine a8 CES-Communications Electronics Beam Radio Ine.......... ss 58 
Canadian Marcon! Co Tt Specialties, Inc 11 Bramco Ine. 
Cetoc Veya DQ  OhRlOl Vega cvcccsicncisvecessseres . @ Canadian Marconi Co. . So 
Cleartone Telecoms Ltd. Cleartone Telecoms Ltd. Cartwright ORSON Co. 
Communications Associates, Ine 14 (Communications Associates, Inc. 14. Cetec Vega 9 
Communications Specialists, Ine BC Communications Specialists, Inc BC Cleartone Telecoms Ltd. 
Electronic Products Inc. Connect Svstems Inc 12,78 Communications Associates, Inc 14 
erritranics Ine 7 Electronic Products Inc. Data Signal, Ine Li8.419 
M. Hutton & Co 16 Ferritronics Inc 7 Blectronic Products Inc. 
Kenwood USA Cor P 7 Hewlett-Packard Ferritronics Inc. ..........- 6 TO 
Meridian Communications, Inc. M. Hutton & Co 16 M. Hutton & Co. ..... 16 
Mirttan Blectronies tre 46 Kenwood USA Corp 7 Meridian Communications, Inc. 


ee 


FULLG 
LEATHER 


FREE Imprint 
of your trade- 


LEATHER CARER | 


FOR PORTABLE 


GENUINE 1) RADIOS «PAGERS < 
& INSTRUMENTS 
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WHY PAINT iT? STROBE IT! 


Did you know that the FAA modified their tower 
painting and lighting specifications to permit 
tower owners to delete painting and red lights on 
200'-500' 


towers by installing white strobe 


beacons? 


BROADCAST COMMUNICATIONS has fulfilled 
its contract with the Wisconsin Bureau of Aero- 


mark with 

your order of 48 
25 Cases or 
more, ina 
variety of colours 


Protect your investment of a portable 
Radio or Pager for longer and safer life. 
with genuine leather hand crafted cases 
available in various colours and textures. 
For added protection, custom logo 
cases with your company trademark 
Cases for most popular models always 
instock Most orders shipped same day 


ELECTRONICS INC. 
2655 Gardner Rd, Broadview, lilinors 60153 
|3121 345-0337 ¢ Toll Free 1-800-336-3115 } 


A 
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nautics and now makes available to 
you, what we believe to be, the most 
reliable tower strobe beacon ever 
developed. 
MODELS INCLUDE: 
“RETROFIT” — Installs into exist- 
ing 300mm code beacon 


“SHORTY” — Used for new 
towers and reduction in wind 
load 


DUAL LIGHTING — One 
housing for strobe/day and 
red/night 


ALARM PANEL — Audible 
alert and remote alarm 


Brighter Idea, STROBES 


Ye a 


Please contact us for information and literature. | 


Broadcast Communications \ & 


6 Round Hill Circle Madison, WI 5377 OTS @ 
608/833-3977 UWAEAS 
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We’ve Eliminated The “How & Where” 
In Mounting Almost Anything 


Vehicle Communications Heavy Duty Swivel Mount 
Control Console 


. Mobile Data 
Terminal 


. Control Head, Siren 
or Small Front Mount 
Two Way 


. Toggle Switches 
. Cup Holders 


. Clip Board Holders 


Mobile Data Terminals 
Heavy Duty CRT Screens 
CCTV Cameras 

Two Way Radios 


Why Fret about 

Plastic Dashboards. 

SMC Makes Installing Easy. 

It Even Doubles as a Slide Mount 
with Quick Release 


siren dlong with a control head, or 
mount multi control heads as 
pictured—mount data terminals, 
DTMF Pads. Pre-made and blank 
plates available 


We're The Only Source For Mounting Hardware 
You Will Ever Need! 


Call Us With Your Custom Mounting Needs 


SIGNAL MEASUREMENT COMPANY 


800-527-1079 
713-356-6816 
8410 Prine Lane 
Magnolia, TX 77355 
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Midian Electronics Ine 46 Electronic Products Inc. Communications Specialists, Inc BC 
Motorola Inc., Communications Sector Ferritronies Inc 70° Data Signal, Inc : 114,119 
Norcomm Corp 22 Hewlett-Packard Electronic Products Inc. 
Raven Electronics Corp. M. Hutton & Co. 16 M. Hutton & Co 16 
Reach Electronics, Inc. Meridian Communications, Inc. Kenwood USA Corp 7 
Regency Electronics Midian Electronics [nc $6 Lesmith Ltd 113 
Repco Inc %9 Medular Communications Systems, Lucas Industries Inc. 
Secom Systems (Moducom) Meridian Communications, Inc. 
Selectone Corp Bessie | Motorola Inc., Communications Sector Midian Electronics Inc 46 
Gistanin TAC. ......ssc0osss 72 Norcomm Corp 22 Motorola Inc., Communications Sector 
Solid State Communic vations, ine 4 Raven Electronics Corp. Norcomm Corp " 22 
Telemobile Inc. Raven Radio Mfg.. Inc 54 Pacific Circuit Design Ltd. 
Tesseo 2) Reach Electronics, Inc. Raven Radio Mig., Inc 43 
Trans Com, Inc. Regency Electronics Reach Electronics, Inc. 
Two Comm Inc. Repco Ine ‘9 Regency Electronics 
Wisco International Ltd. Secom Systems Repco Inc aes as 
; Selectone Corp | Secom Systems 
Single-tone Encoders Solid State Communications, Ine. .......... 3 Selectone Corp | 
The Antenna Farm, Inc. Telemobile Inc. Solid State Communic: ations, Inc 3 
Avtec Inc. Tessco 21 Telemobile Inc. 
Beam Radio Inc 58 Two Comm Ine. Tesseo 21 
Birham Industries Inc., Orbacom Wisco International Ltd. Trans Com, Inc. 
Hiv: ... aaa 33 «Zetron, Inc 27 Two Comm Inc. 
Bramco Inc. Two-tone Sequential Decoders Uniden 9] 
Canadian Marconi Co 71 The Antenna Farm, Inc. Wisco International Ltd. 
Cartwright Communications Co. Avtec Ine Two-tone Sequential Encoders 
CES-Communications Electronics Beam Radio Inc 58 
Specialties, Inc contin i! Brameco Ine. The Antenna Farm, Inc. 
Cetec Vega .... # Canadian Marconi Co 7) Avtec Ine. 
Cleartone Telecoms Ltd. Cartwright Communications Co. Beam Radio Ine ier 58 
Communications Associates, Inc 14 Cetec Vera g  Birham Industries Inc., Orbacom 
Communications Specialists, Inc BC Cleartone Telecoms Ltd. Div 38 
Data Signal, Inc. ... Se 118.119 Communications Associates, Inc _ 14 Bramco Inc. 


Company Addresses begin on page 90 


DIAL ACCESS CONTROL 


Use any touch phone and ordinary dial-up lines to 
operate up to eight separate remote site functions 
and also check the states of up to eight external 
inputs. Audible telemetry acknowledges com- 
mands and indicates the on/off condition of each 
external input. 


CRYSTAL 


.FOR ALL RADIOS 
(J CHANNEL ELEMENTS 


Recrystalled & Compensated 


[] BATTERIES 


For Portabies & Pagers 


C) MONOLITHIC 
CRYSTAL FILTERS 


| s wee. Ch ae 
= Deal Accers Comtroiier 


¢ Rack and wall mount versions 
* Four selectable modes 

1. Latched 

2. Momentary 

3.1 of 4 exclusive OR latched 

4.1 of 8 exclusive OR latched 
User programmable access code 
Master reset function 
Eight form C relay outputs 
Eight ext. sense inputs 
Auto answer on 1-8 ring 
LED status indicators 
¢ +12 VDC powered 


ineuite about Simplex, Half Duplex and Full Duplex 
phone patches and other DTMF controller products. 


SESE connect SYsteMs INC. 


23731 Madison St., Torrance, CA 90505 = (213) 373-6803 


EMERGENCY SERVICE 


FOR CRYSTALS: 24 Hours ! 72 Hours / 1 Week 
Normal Delivery: 3 Weeks 


Competitive Pricing!!! 


800-854-XTAL 


(In California: 714-991-1580) 


CAL CRYSTAL LAB, INC. 
1142 No. Gilbert, Anaheim. CA 92801 © FAX: 714/491-XTAL 


HIGH QUALITY, 
TIGHT TOLERANCE CRYSTALS 
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Newest Technology, Oldest Reliability 


A totally new concept in | t in multichannel logging recording. 


100% Electronic and 
Mechanical Back Up Reliability. 
Each Record/Playback deck has 
everything needed to mainrain 
continuous recording. Unlike 
competitive models, record/reproduce 
and control electronics plus time code 
generator reader and automatic search 
are standard in each deck. 


Complete Microprocessor 
Control. No more guess work! Time 
Code, Fail Sate, and programmable 
transter time are standard. In the 
unlikely event of failure(s) che 
advanced digital display Fail Sate 


system shows you precise channel failure. 


Central Processing Unit (CPU) 
Diagnostics. Not only does the 
control diagnostics rest tell when there 
isa problem, it tells where the problem 
is within the control unit. 


Tape and Head Wear 
Dramatically Reduced. 
Improvements in tape handling and 
head contour siynificantly increase 
tape and head life. Head replacement 
in 5 minutes — the fastest and easiest 
available. Three year head warranty 
is Standard. 


For 60 years Magnasync/Moviola 
has monitored product 
performance. We use lab and field 
tests wo check operation and durability. 
These tests are designed to keep up to 
dare with communications needs to 
vive you the newest technology with 
our proven reliability. 


& 
movidia 


5539 Riverton Avenue 
North Hollywood, CA 91601 @ 818/763-8441 
Teles: 67-5199 MAGNA MOVIO LSA 


The SPECIALIST™ is the latest in a series 
of computer-controlled recording systems 

Each deck offers up to 60 record/ reproduce 
channels (options of 10. 20, 30. 40. and 60 


channels), Used alone. each deck can be 
operated in a transportable desk-top 
cabinet. With 4 record/playback decks 
housed in a single cabinet. up to 240) 
channels can be available (as shown). 
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The Best Auto Search You 
Can Buy! SPECIALIST™ can find 
your message in half che time. The 
automatic search goes directly to your 
message and plays ic. You no longer 
have to wait for the tape to sweep back 
and forth passing the message many 
times before stopping. The Auto 
Search is standard with every record 
reproduce or reproduce only decks. 


Easy Maintenance, Less 
Down Time. All components are 
accessible trom the front — you don't 
have to move the machine or go 
hehind for maintenance. 


Fast and Easy System Expansion. 
No need to return your 

SPECIALIST™ to add channels. Add 
channels yourself or our service 
personnel will be glad to come do it 

for you. 


More Channels in Less Space. 
You can have 40 record and 

reproduce channels with a back up 
system in half the space of competitive 
models. Or you can have 80 channels 
with back up in the same amount of 
space as thar of competitive models 
with 40 channels. 
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For additional information on the 
SPECIALIST ™ fill in the coupon 


or call us. 


Natne 
Onrganinitin 
Across 

Can State Ziy 


Telephone ( Exr. 


Mail to: Maynasync/Moviola Corporation 
5539 Riverton Avenue 
North Hollywood, CA 91601 
818/763-8441 
Telex: 67-3199 MAGNA/MOVIO LSA 


Linn ee ee ee ee eee ee omen! 
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Canadian Marconi Co. ....... nae, "El 
Cartwright Communications Co. 
CES-Communications Electronics 


Specialties, Ine... il 
Cleartone Telecoms Ltd. 
Communications Associates, Inc 14 
Communications Specialists. Inc BC 
Connect Systems Inc 19,78 
Data Signal, Inc EIB EY 
Electronic Products Inc. 
Hewlett-Packard 
WL Fi aahithtes Be Cie as cnccasssinnnssncecsnaresnense 16 
Kenwood USA Corp ? 
Lesmith Ltd 113 
Meridian Communications, Inc. 
Midian Electronics Ine 46 


Modular Communications Systems, 
(Moducom) 

Motorola Inc., Communications Sector 

Norcomm Corp mes 

Reach Electronics, Inc. 

Regency Electronics 

Repeo Int, occu. ean a9 

Selectone Corp 

Solid State Communications, Inc 

Telemobile Inc. 

Tessco ppererereeecantel 21 

Trans Com, Inc. 

Two Comm Inc. 

Wisco International Ltd. 

Zetroun, Inc ; 27 


Other Decoders 


The Antenna Farm, Inc. 

Beam Radio Inc.....-....,........ 
Bramco Inc. 

Cartwright Communications Co. 
Cetee Vega 9 
Cleartone Telecoms Ltd. 
Electronic Products Inc. 
Ferritronics Ince....... 
Gen-Tronics, Inc. 

M: Hutton & Co 16 
Meridian Communications, Inc. 

Midian Electronics Ine . 46 
Motorola Inc., Communications Sector 
MX-COM, Ine...... 

Noreomm Corp 22 
Pacific Circuit Design Ltd. 

Reach Electronics, Inc. 

Regency Electronics 


re 


ta 


Repeo Ine... 39 
Selectone Corp....... | 
Sigtec Pty. Ltd. 
Sigtone Ine... 72 
Two Comm Inc. 


Voice Control Systems 
Wisco International Ltd. 


Other Encoders 

The Antenna Farm, Inc. 
Beam Radio Ine : 58 
Bramco Inc. 
Cartwright Communications Co. 
CES-Comrmunications Electronics 

Specialties, Inc secs ED 
Cetee Vewa .......... i) 
Cleartone Telecnsns, Ltd. 
Dinet Inc. 
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Electronic Products Inc. 

Ferritronics Inc 

Gen-Tronics, Inc. 

Hewlett-Packard 

Meridian Communications, Inc. 

Midian Electronics Ine 

Modular Communications Systems, 
(Moducom) 

Motorola Inc., Communications Sector 

MX-COM, Inc _—— 

Norcomm Corp 

Reach Electronics, Inc. 

Regency Electronics 

Repeo Ine 

Selectone Corp 

Sigtec Pty. Ltd. 

Sigtone Ine 

Telescan Corp. 

Two Comm Inc. 

Wisco International Ltd. 

Zetron. Ine 


TOWERS 

Andrew Corp. 

Express Tower Co. 

L&R Communications, Ltd. 
Meyer Industries 

PiRod Inc. 

Sabre Communications Corp. 
Trvton Mig. Co, Ltd 

Valmom Industries, Inc 
Vector Structural, Inc. 


Tower Obstruction and Lighting 


Broadcast Communications 
Systems 


TRANSCEIVERS, TWO-WAY 
DISPATCH AND SMR~-See Also 
CELLULAR AND MOBILE 
TELEPHONE EQUIPMENT 


Amplitude Companded 
Single-Sideband (ACSSB) 


AAT Communications Corp. 
Aerotron Inc. 

The Communications Center 
E.F. Johnson 

NCG Companies 

SEA, Inc. 

Wisco International Ltd. 


Base Station Repeaters 25-50MHz 


AAT Communications Corp. 
Aerotron Inc. 
The Antenna Farm, Inc. 
Ream Radio Inc 
California Radio 
Celltronies 
Trileetrie/ Neulink/ Neutec 
The Communications Center 
Era Elevtronics, bn 
Glenayre Electronics 
Gregory Electronics Corp. 
Hawa Systems USA Ine 
M. Flutton & Co 
LeBlanc & Royle Telcom Inc. 
Milcom International Inc I 
Motorola Inc., Communications Sector 
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Primus Electronics Corp 128 
Quintron Corp. 

Radio Systems, Inc. 

Regency Electronics 

Syntec Communications Systems 
Telemobile Inc. 

Wisco International Ltd. 


Base Station Repeaters 66-88MHz 


AAT Communications Corp. 
Aerotron Inc. 
The Antenna Farm, Inc. 


Beam Radio Ineo... 48 
Celltronies, 

Trilectric/ Neulink/ Neutec 86 
Cleartone Telecoms Ltd. 
The Communications Center 
D&R Associates, Inc. 
Gregory Electronics Corp. 
Huwa Systems USA Inc ae 49 
M. Hutton & Co, WW. i 16 
E.F, Johnson 
Midland Land Mobile Radio 24-26 
Mileom International Inc... 126 


Motorola Inc., Communications Sector 
Radio Systems, Inc. 

Regency Electronics 

Spectrum Communications Corp....... 
Syntee Communications Systems 
Tait Electronics USA, Inc..... 
Telemobile Inc. 

Wisco International Ltd. 


Base Station Repeaters 148-174MHz 


AAT Communications Corp. 
Aerotron Inc. 

Air Comm 

The Antenna Farm, Inc. 
Beam Radio Ine 
California Radio 
Cunadian Marconi Co... .00...... 7 
Celltronics, 

Trileetric/ Neulink / Neutec 
Cleartone Telecoms Ltd. 
Communications Associates, Inc 14 
The Communications Center 
D&R Associates, Inc. 

Electronic Products Inc. 

Ene Electronics, tne 92 
Glenayre Electronics 

Gregory Electronics Corp. 


135 


106,145 


z 
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Hawa Systems. USA Ine. 43 
M. Hution & Co 16 
E.F, Johnson 


LeBlanc & Royle Telcom Inc. 
Meridian Communications, Inc. 
Midland Land Mobile Radio 
Milcom Imernational Inc 
Motorola Inc., Communications Sector 
Purkinson Electromes Ca 

Primus Electronics Corp 

Quintron Corp. 

Radio Systems, Inc. 

Regency Electronics 

Repco Ine 

Ritron Inc. 

SEA, Inc. 

Secom Systems 

Spectrum Cammunications Corp..... 
Stondard Communications Corp 81 
Syntec Communications Systems 
Tatt Electronics USA, Inc 


% 


106,143 
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Now Available In 800 MHz Worth 
The Wait 


<< Standard’s new HX400 continues an 
= 22 =m 7 award-winning tradition in 
eee microprocessor-controlled handhelds 


= The digital portable you've been considering is now 
obsolete. 
; Because our new HX400 has something no other 
@ sTANDAR? portable can offer — the engineering experience of 
Standard Communications. 

Not to boast, but since 1983 our HX200 Horizon 
Hand-Phone has become the world's largest-selling marine 
portable, one which has garnered an award for design and 

engineering excellence from the National Marine Electronics 
Association. 

This commitment to excellence, as well as the same 
microprocessor control technology we put into our marine 
radios and satellite receivers, is the heart of the HX400. 
While not the first microprocessor handheld on the market, 
we've designed it to be the best 

Features include 25 channels and 5-watt power output 

th UHF and VHF models. A host of microprocessor 

olled functions include one-touch channel selection, 
priority channel with dual watch capability that continues to 
monitor your priority channel, 2-to 25-channel 
programmable scan with memory, and a backlighted high 
visibility liquid crystal digital display. 

Channel congestion and ‘‘doubling’’ can be controlled 
by a ‘‘busy”’ channel lockout feature which prohibits 
transmission on occupied channels, alerting the operator by 
tone and symbol on the HX400's digital display. And 
programming and channel selection controls can be locked 
out to prevent accidental change. 

The HX400 packs all these features into a rugged 
28-ounce chassis that includes a twist-off, rechargeable 
battery pack 

The HX400 has been worth the wait, but wait 
no longer. 


Channel number and microprocessor function are 
displayed on the HX400's easy-to-read LCD Information 
center. Pushbutton controls for all functions are right 
where you can see them, making the HX400 simple to use. 
Contact your nearest authorized Standard 
Communications Sales and Service Center or: 


Standard 


» Communications 


P.O, Box 92151 

Los Angeles, CA 90009-2151 

Toll free 800/257-1357 

(In Calif. 800/824-7766, ext. 227} 


... the business radio people 
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Wisco Internationa! Ltd. 
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Air Comm 

Beam Radio Inc pine 
Erie Electronics, Inc. 92 
Parkinson Electronics Co 37 
Primus Electronics Corp 128 
Repco Ine rane 39 
Ritron Inc. 

Spectrum Communications Corp 136 
Standard Communications Corp Rl 
Tuit Electronics USA, Ine. 106,143 
Uniden 9) 


Base Station Repeaters 806-940MHz 


AAT Communications Corp. 

Aerotron Inc. 

AmeriCom Corp. 

The Antenna Farm, Inc. 

Beam Radio tnce...... 54 
The Communications Center 

D&R Associates, Inc. 


Gregory Electronics Corp. 

Hawa Systems USA Ine - 43 
E.F. Johnson 

Meridian Communications, Ine. 
Midland Land Mobile Radio ........... 
Mitcom International Inc 126 
Motorola Inc., Communications Sector 
Quintron Corp. 

Standard Communications Corp 81 
Syntec Communications Systems 
‘Tait Electronics USA, Inc.... 
Two Comm Inc. 

Uniden 9) 
Wisco International Ltd. 


106,144 


Base Station Transceivers 25-50MHz 


AAT Communications Corp. 

Aerotron Inc. 

Air Comm 

The Antenna Farm, Inc. 

Beam Radio Ine 

California Radio 

Celltranics, 
Trilectrie/ Neulink/ Neutec 86 

Cobra/Dynas¢an............ 59 

The Communications Cente 

D&R Associates, Inc. 

Erie Electronics, Ine 92 

Glenayre Electronics 

Gregory Electronics Corp. 

Hawa Systems USA Ine-............. 43 

M, Hutton & Co ms. 16 

E.F. Johnson 

LeBlanc & Royle Telcom Inc. 

Meridian Communications, Inc. 

Motorola Inc., Communications Sector 

Primus Electronics Corp 128 

Regency Electronics 

Sonar Radio Corp. 

Standard Communications Corp Bl 

Syntec Communications Systems 

TAD USA 

Tait Electronics USA, Inc. 

Telemobile Inc. 

Uniden 9) 

Wisco International Ltd. 


106,143 


See Adv. Page 


Base Station Transceivers 66-88MHz 


AAT Communications Corp. 
Aerotron Inc, 


Beam Radio Inc aaa ee 
Celltronics, 
Trilectric/ Neulink /Neutec....... 86 


Cleartone Telecoms Ltd. 
The Communications Center 
D&R Associates, Inc. 
Glenayre Electronics 
Gregory Electronics Corp. 


Hawa Systems USA Inc oe aaa 
M. Hutton & Co ' 16 
E.F. Johnson 


Midland Land Mobile Radio 
Motorola Inc., Communications Sector 
Regency Electronics 

Spectrum Communications Corp......... 155 
Syntec Communications Systems 
TAD USA 

Tait Electronics LISA, Ine 
Telemobile Inc. 

Wisco International Ltd. 


106,145 


Base Station Transceivers 
148-174MHz 


AAT Communications Corp. 
Aerotron Inc. 


Air Comm 
Beam Radio Inc ; sdathodabh2 Tete 
Bendix/King 
California Radio 
Canadian Marconi Co suanpiakaca 7I 
Celltronics. 

Trilectric/ Neulink/ Neutec RG 
Cleartone Telecoms Ltd. 
Communications Assocuites, Inc 14 
The Communications Center 
Dixcom, Inc scones be 


D&R Associates, Inc. 

Electronic Products Inc. 

Erie Electronics, Ine 92 
Glenayre Electronics 

Gregory Electronics Corp. 


Hawa Systems USA Ine. esse 4 
M. Hutton & Co ; anche: 
E.F. Johnson 

LeBlanc & Royle Telcom Inc. 

Maxon Electronics 18 


Meridian Communications, Inc. 

Midland Land Mobile Radio 24-25 
Motorola Inc., Communications Sector 
NCG Companies 


Primus Electronics Corp. .............. 128 
Regency Electronics 
Secom Systems 
Sonar Radio Corp, 
Spectrum Communications Corp. 135 
Standard Communications Corp. 8! 
Syntec Communications Systems 
TAD USA 
Tait Electronics USA, Ine 106,143 
Telemobile Inc. 
Teletec Corp 40-4] 
Uniden 9| 
Wisco International Ltd. 

Base Station Transceivers 

406-512MHz 

Air Comm 
Beam Radio Inc ‘wai 58 
Dixcom, Inc ; 11 


See Adv. Page 
M. Hutton & Co , 16 
Primus Electronics Corp 128 
Unides v1 


Base Station Transceivers 
806-940MHz 


AAT Communications Corp. 

Aerotron Inc. 

Beam Radio Inc ; Ae 
Bendix/King 

Cleartone Telecoms Ltd. 

The Communications Center 

D&R Associates, Inc. 

Gregory Electronics Corp. 


Hawa Systems USA Inc, 43 
M. Hutton & Co, ... 16 
E.F, Johnson 


LeBlane & Royle Telcom Inc. 

Meridian Communications, Inc. 

Midland Land Mobile Radio 24-25 
Motorola Inc., Communications Sector 
NCG Companies 

Plexsys Corp. 

Primus Electronics Corp 1: 
Regency Electronics 

Syntec Communications Systems 
Uniden 9 


Wisco International Ltd, 


¥ 


Cross-band Repeaters 


AAT Communications Corp. 
Aerotron Inc. 


Beam Radio Inc 58 
Canadian Marconi Co. ... 7 
Celltromes. 

Trilectrie? Neulink / Neutec 86 


D&R Associates, Inc. 

Electronic Products Inc. 

Gregory Electronics Corp. 

Hawa Systems USA Inc 43 
M. Huttan & Co . 1 
LeBlanc & Royle Telcom Inc. 

Motorola Inc., Communications Sector 
Radio Systems, Inc. 


Ritron Inc. 

Shinwa Tsushinki Co., Ltd. 

Spectrum Communications Corp 136 
Sweet Electronics Corp 128 


Syntec Communications Systems 


Tait Electronics USA, Ine 106.148 
Telemobile Inc. 
Teletec Corp 40-41 


Wisco International Ltd. 
Mobile Transceivers 25-50MHz 


AAT Communications Corp. 
Aerotron Inc. 


Air Comm 
Beam Radio Inc 58 
California Radio 
Celltronics 

Trilectric/ Neulink/ Neutec RA 
Communications Assooimtes, Ine 4 


The Communications Center 
D&R Associates, Inc. 


Eric Hleetrorivs, Ine 92 
Gregory Electronics Corp. 

Hawa Systems USA Ine 44 
M. Hutton & Co a 16 


LeBlanc & Royle Telcom Inc. 

Meridian Communications, Inc. 

Milcorny International Inc 126 
Motorola Inc., Communications Sector 


82 Mobile Radio Technology December 1987 


Company Addresses begin on page 90 


No drift. No droop. No errors. 
No matter what you test. 


The new 2500C from Wavetek is the 
first communications test generator 
to offer flawless FSK modulation for 
every digital paging and binary 
coded squelch format on the mar- 
ket. With no code distortions. No 
carrier drift. To full manufacturer's 
specifications. 

And with a simple elegance 
that is truly unique to this advanced, 
1 GHz signal generator. 


The challenge of digital coding. 
Until now, testing digital paging 
equipment with a signal generator 
meant putting up with one of two 
flaws. 

ACFM generators caused code 
waveforms to “droop”, so that test 
results would never be repeatable. 
DCFM generators suffered from 
frequency drift of several KHz. 


The digital FSK alternative. 
The new 2500C modulation system 
—a unique hybrid of digital and 
analog technology—actually shifts 
carrier frequency in response to 
coding inputs. Frequency shift is 
synthesizer-stable at all times, 
eliminating drift in data rates from 
0 to 20 kilobaud. 

Now you can accurately test 
POCSAG. NEC/D3. GSC(1). And 
DPL. Even formats that haven't 
been invented yet. 


Quick, quiet and friendly. 
The 2500C is so simple to operate, 
you can sit down and start testing 
without ever reading the manual. 
RFI is low enough to let you 
test the most sensitive radio pagers 
made. 
Automatic Return to Center 


Circle (82) on Fast Fact Card 


(RTC) frequency allows you to 
move from digital to analog testing 
without touching a button. 

You can even use analog FM 
and FSK modes simultaneously 
with the 2500C. 


Find out more. 

The 2500C signals Wavetek’s fifteen- 
year-long commitment to the 
mobile radio testing industry. We're 
in business to make your job 
easier, and the 2500C embodies 
that philosophy. 

Learn more about the signal 
generator you ve been waiting for. 
Call 317-788-5965 for your free 
brochure. Or write Wavetek RF 
Products, Inc., 5808 Churchman 
Bypass, Indianapolis, Indiana, 
46203-6109. 


Primus Electronics Corp 
Regency Electronics 
Secom Systems 

Sonar Radio Corp. 
Standard Communications Corp, ....... 81 
Syntec Communications Systems 
TAD USA 

Tait Electronics USA, Ine 
Telemobile Inc. 

Two Comm Inc. 

Uniden j 9| 
Wisco International Ltd. 


Mobile Transceivers 66-88MHz 
AAT Communications Corp. 
Aerotron Inc. 


106.148 


Beam Radio Inc 58 
Celltronics, 
Trilectric/ Neulink / Neutec..,........ 86 


Cleartone Telecoms Ltd. 

The Communications Center 

D&R Associates, Inc, 

Gregory Electronics Corp. 

Hawa Systems USA Ine — 43 
E.F. Johnson 

Kenwood USA Corp rcnsusiithemilie & 
Midland Land Mobile Radio 24-28 
Milecom International [ne 126 
Motorola Inc., Communications Sector 
NCG Companies 

Regency Electronics 

Syntec Communications Systems 
TAD USA 

Tait Electronies USA, Inc 
Telemobile Inc. 

Wisco International Ltd. 


Mobile Transceivers 148-174MHz 


AAT Communications Corp. 
Aerotron Inc. 
Air Comm 
Beam Radio Ine sieaaneiin fis 
Bendix/King 
California Radio 
Cyunadian Marconi Cu _ Th 
Celltronies, 

Trilectric/ Neulink/ Neutec aH 
Cleartone Telecoms Ltd. 
Communications Associates, Inc. ..... 14 
The Communications Center 
D&R Associates, Inc. 
Electronic Products Inc. 
Erie Electronics, Ine 2 
Fujitsu Ten Corp. of America 63 
Glenayre Electronics 
Gregory Electronics Corp. 


166,143 


Hawa Systems USA Ine 43 
Henry Radio SORE 
M. Hutton & Co AS 
ICOM America, Inc spac plegetecssaaie 
E.F. Johnson 

Kenwood USA Corp . 7 


Land Mobile Services West 


LeBlanc & Royle Telcom Inc. 
Maxon Electranies eer * | 


Meridian Communications, Tare 


Midland Land Mobile Radio 24-25 
Milcom International Ine 126 
Motorola Inc., Communications Sector 
NCG Companies 

Primus Electronics Corp 128 
Regency Electronics 

Repco Ine 39 


See Adv. Page 


SEA, Inc. 

Secom Systems 

Shinwa Tsushinki Co., Ltd. 

Sonar Radio Corp. 

Standard Communications Corp 81 
Syntec Communications Systems 

TAD USA 


Tait Electronics USA. Inc 106,143 
Telemobile Inc. 

Teletee Corp 4)-41 
Two Comm Inc. 

Uniden ; 9 
Wisco International Ltd. 

NLC. * CRMRRRSIESRRE Spertter rect vs comer omen re 55 


Mobile Transceivers 406-512MHz 


AAT Communications Corp. 
Aerotron Inc. 
Air Comm 


Whpirys: Fema Tab isi messes stccicnipenyere 58 

California Radio 

Canadian Marconi Co, ...,...........40.. 71 

Celltronics, 
Trilectrie/Neulink/Neutec__.......... 86 

Cleartone Telecoms Ltd. 

Communications Associates, Inc... l4 

The Communications Center 

D&R Associates, Inc. 

Electronic Products Inc, 

Pirie Flectronies, Ine 92 

Fujitsu Ten Corp. of America............... 63 

Glenayre Electronics 

Gregory Electronics Corp. 

Hawa Systems USA Ine ._—............. 43 

M. Hutton & Co. 16 

ICOM America, Ine sesedtive 

E.F. Johnson 

Kenwood. USA: Cupp... ccccespeeees 7 


Land Mobile Services West 

LeBlanc & Royle Telcom Inc. 

Maxon Electronics...... ———7 
Meridian Communications, Inc. 
Midland Land Mobile Radio 
Milcom International Inc 
Motorola Inc., Communications Sector 
NCG Companies 

Primus Electronics Corp 

Regency Electronics 

Repeo Ine. ... ee 
Secom Systems 

Shinwa Tsushinki Co., Ltd. 

Sonar Radio Corp. 

Standard Communications Corp 81 
Syntec Communications Systems 
TAD USA 

Tait Electronics USA, Ine 
Telemobile Inc. 

Teletee Corp. 

Two Comm Inc. 

Uniden .. 91 


Wisco International Ltd. 
Yaesu USA 55 


Mobile Transceivers 806-940MHz 


AAT Communications Corp. 

Aerotron Inc. 

Air Comm 

Beam Radio Ine a 58 
Bendix/ King 

California Radio 

Cleartone Telecoms Ltd. 

The Communications Center 

D&R Associates, Inc. 


24-25 
126 


See Adv. Page 
Electronic Products Inc, 
CRE-America Ine, 96 
Gregory Electronics Corp. 
Hawa Systems USA Inc 43 
M. Hutton & Co 16 
E.F. Johnson 


Kenwood USA Corp 

Meridian Communications, Inc. 
Midland Land Mobile Radio 2000... 
Milcom International Ine aocned »» 128 
Motorola Inc,, Communications Sector 
Primus Electronics Corp 12 
Railfone, Inc., Sub. of GTE Airfone, Inc. 
Regency Electronics 


BIE a nccncnccmnmrsneeinrmmennenesenn 30 
Secom Systems 
Standard Communications Corp 81 


Syntec Communications Systems 
Two Comm Ine. 
Uniden .,. 2 | 


Wisco International Ltd. 
Portable Transceivers 25-50MHz 


AAT Communications Corp. 

Aerotron Inc. 

Air Comm 

Beam Radio Inc - .. 58 
California Radio 

Cobra/ Dynascan. tase BY 
Communications Associates, Ine, .... l4 
The Communications Center 

Erie Electronics, Inc. 92 
Gregory Electronics Corp. 

Hawa Systems USA Ine 43 
Henry Radio ..... 73 
M. Hutton & Co. 1§ 
Kenwood USA Corp ss ; 


Land Mobile Services West 

Meridian Communications, Inc. 

Milcom International Ine. 2.0000... 126 
Motorola Inc., Communications Sector 


Primus Electronics Corp 128 
Radio Systems, Inc. 

Regency Electronics 

Repeo Inc , 34 
Ritron Ine. 


Secom Systems 

Sonar Radio Corp. 

Standard Communications Corp, ......... al 
Syntec Communications Systems 

TAD USA 

Telemobile Inc. 

Two Comm Inc. 

Uniden 9} 
Wisco Internationa] Ltd. 


Portable Transceivers 66-88MHz 


AAT Communications Corp. 
Aerotron Inc. 


Beam Radio Inc 58 
Cleartone Telecoms Ltd. 

The Communications Center 

D&R Associates, Ihe. 

Gregory Electronics Corp. 

Hawa Systems USA Inc inne 
E.F. Johnson 

Kenwood USA Corp : 7 
Midland Land Mobile Radio 24-25 
Milcom International Inc 126 


Motorola Inc., Communications Sector 
Radio Systems, Inc. 

Regency Electronics 

Ritron Inc. 
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Syntec Communications Systems 
TAD USA 

Telemobile Inc. 

Wisco International Ltd. 


Portable Transceivers 148-174MHz 


AAT Communications Corp. 
Aerotron Inc. 
Air Comm 


Bendix/King 
California Radio 


Cleartone Telecoms Ltd. 
Cor inl the ) &s 


The Communications Center 


D&R Associates, Inc. 


Gregory Electronics Corp. 


E.F. Johnson 


Land Mobile Services West 
LeBlanc & Royle Telcom Inc. 


Meridian Communications, Inc. 
spas 


Motorola Inc., Communications Sector 


NCG Companies 
Radio Systems, Inc. 


Regency Electronics 

hepeo tr 

Ritron Inc. 

SEA, Inc. 

Secom Systems 

Shinwa Tsushinki Co., Ltd. 
Sonar Radio Corp. 


Syntec Communications Systems 
TAD USA 


Tekk Inc. 
Telemobile Inc. 
Two Comm Inc. 


Wisco International Ltd. 


Portable Transceivers 406-512MHz 


AAT Communications Corp. 
Aerotron Inc. 

Air Comm 

Arpeda Corp. 

B Radio Inc 

California Radio 

Canadian Marcon 

Celltrar 


Cleartone Telecoms Ltd. 


The Communications Center 
Dis | 


D&R Associates, Inc. 
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OUR COMPLEMENTS TO YOUR RADIO 


OUR complete line 
of accessories 
enables use of por- 
table or mobile 
radios in virtually 
any situation. We 
have extensive ex- 
perience in solving 
communication 
problems — from 
the routine to the 
extremely difficult ESURID DEAR FROM 


allele : wes $e fe Om 


Simply contact us. CORPORATION 


1400 Stierlin Road 
Mountain View, CA 94043 


415/965-8020 


Circle (86) on Fast Fact Card 


PATENTED CELLULAR INTERFACE 


Accepts Standard RJ11 Telephones & Accessories 
Both Mechanical & Electronic Ringer Telephones, most 
Payphones, Credit Card Phones, High Speed Burst 
Auto-Dialers, Burglar/Fire Alarms, High Speed Modems, 
Slow Scan Video, FAX, Data Telemetry Devices, Voice & 
Data, Scrambling or Encryption Devices, & Credit Card 
Approval Units, Status, Control & Data Monitoring Systems 


Adapts to Most Make & Model Transceivers 
All Amps Compatible, Audiovox CMT400, G.E. 
“Star”, G.E. “Car Phone”, Mobira, Motorola 

Series, NEC, Novatel & Oki CDL. 


Simulates Telephone 


Central Office & 
Tip & Ring Voltage, & Valid Number 
Recognition, Automatic Send/End 
Commands To Transceivers, etc. 


Last Number Redial 
Incoming Call Signal 
Solid State CMOS Control 
Accepts All Domestic Dialing Codes 
Accepts All International Dialing Codes 


Mobile & Fixed Cellular Telephony 
8401 N. Crawford Ave., Skokie IL. 60076 312/677-6000 
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Blackhawk — Best Value in Paging Terminals 


See Adv. Page 
Erte Electromes, Inc 9? 
Fujitsu Ten Corp. of America 63 
Gregory Electronics Corp. 
Hawa Systems USA Ine. ........ 49 
Henry Radio 73 
M. Hutton & Co . 16 
ICOM America, Ine. ......... : 1h 
Challenger ST Model Challenger XT Model E.F. Johnson 
STANDARD Features STANDARD Features Kenwood USA Corp........ 7 
1000 Capacity 1000/2000 Capacity LeBlanc & Royle Telcom Inc. 
All Tone & Digital Formats All Tone & Digital Forrats Maxon Electronics 18 
Voice Storage (2 Solid State Recorders with Voice Storage (4 Solid State Recorders with Meridian Communications, Inc. 
‘Silence Compression”) “Silence Compression’) Midland Land Mobile Radio 24.95 
Ie aa $4795 ee $7495 Milcom International Inc 126 
Billings & Traffic Data Billings & Traific Data Motorola Inc., Communications Sector 
: NCG Companies 
For More Information and FAST Service Primus Electronics Corp 128 
1 C ' Radio Systems, Inc. 
Ps P ease ontact: Raven Radio Mfg., Ine............. 53 
R sy Electronics 
* Hlackhawk 2415C CRABTREE BLVD. (919) 872-7296 (Sales) Oa ell a 
RALEIGH, N.C, 27604 (919) $21-1281 (Factory) Ritron Inc. 
Secom Systems 
Circle (68) on Fast Fact Card Shinwa Tsushinki Co., Ltd. 


Sonar Radio Corp. 


Standard Communications Corp Bl 
Syntec Communications Systems 

TAD USA 

Tait Electronies USA, Inc 106,143 
Tekk Inc. 


Telemobile Inc. 

Two Comm Ince. 

Uniden | 
Wisco International Ltd. 

Yaesu USA 56 


Portable Transceivers 806-940MHz 


AAT Communications Corp. 

Air Comm 

Beam Radio Inc emas 58 
Bendix/King 

California Radio 

~ Cleartone Telecoms Ltd. 


TRANSMITTERS « RECEIVERS ¢ TRANSCEIVERS | Grecory tlectronice Corp. | 
Co ne nT 


66-88 MHz 138-174 MHz 406-480 MHz 928-960 MHz E.F. Johnson 


Meridian Communications, Inc. 


Midland Land Mobile Radio 24-25 
NEULINK Milecom International Inc 126 
10040 Mesa Rim Road, San Diego, CA 92121 “erica hit gaeaeaaamimaa Sector 
1-800-551-8551 ¢ 1-800-424-8491 in CA e Local (619) 587-0656 a P 


; i Primus Electronics Corp 128 
TLX: 4993540 FAX: 619-587-0049 Repco Ine 39 
Circle (89) on Fast Fact Card Standard Communications Corp Bl 


Syntec Communications Systems 
Uniden 01 
Wisco International Ltd. 


¢ Q $-¢¢ 6666666 HH 6 6 + 
\ NEW CS 
Introducing PART 22 - PUBLIC MOBILE SERVICE ($42) 


FCC Rules and Regulations - Looseleaf binder with updates 


Parts 0 1 2 13 17 25 73 74 76 78 87 100 Services Directory 


begins on 
page 88. 


LEGAL PUBLISHERS 
7658 Standish Place, Suite 106, Rockville, Maryland 20855 
(301) 424-9402 


-¢? ++ 666666 $6 HH HH 6 6 
Circle (90) on Fast Fact Card 
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TELEFIND’S MESSAGER. 
THE LOCAL PAGER THAT TRAVELS, TOO. 


* Telefind has developed the first frequency- * The Messager™ can be used for both local * The Messager™ system is complete. Pager, 
agile, alpha-numeric pager (the Messager’”) and long-distance paging and data transmis- mini-printer and pocket keyboard make it 
capable of scanning all worldwide allocated sion, giving your subscribers worldwide ser- possible for your subscribers to receive and 
paging channels in the 150, 280 and 450 vice that they pay for only when used. send pages of information. Also available: a 
MHz bands. Its 14-memories have a 7,154 standard office entry/exit keyboard, a gate- 
character capacity to receive pages of alpha- * The Messager™ is cost-competitive with way card that makes any IBM PC or compat- 
numeric information. most numeric-only pagers, So your paging ible an on-site terminal, and extended range 

company can lease or sell it to your cus- vehicular antennas. 

* Telefind’s high-speed proprietary signaling tomers at whatever price is appropriate and 


profitable. You keep all local revenues as well * Telefind gives you a worldwide network, and 
as a share of long distance. your Own on-premises switch, absolutely 
free. And that gives you the opportunity to 
give your subscribers the word. 


TEeLEeFIND 


The International Paging and Data Network 


protocol is 100% compatible with existing 
analog and digital transmitters. 


Standard Entry/Exit 
Keyboard 


Biltmore Executive Center 
1200 Anastasia 
Coral Gables, Florida 33134 


Pocket Keyboard 


INCREASE YOUR CAPABILITIES AND YOUR REVENUES. 
CALL 1-800-422-4442 TO AFFILIATE NOW. 
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ACCOUNTING AND BILLING 


Advanced Systems For Cellular 

Bank of Illinois Co. 

Celltech, Inc. 

Cellular Business Systems, Div. of CBIS 

Comptech 

Computer Resources Inc. 

Connect Systems Ine. .,.,......... 

C-Tec Cellular Services 

CUE Nationwide Paging 

EZ Soft Business Software, Inc. 

GTE Data Services 

Lucas & Associates, Consortium of 
Consultants 

Micro Office Technology, Inc. 

Railfone, Inc., Sub. of GTE Airfone, Inc. 

Sunrise Credit Services, Inc. 


19,78 


COMPUTER 


Advanced Systems For Cellular 
Cellular Business Systems, Div. of CBIS 
Communication Capito! Group Ltd 121 
Comptech 

Computer Resources Inc. 

EZ Soft Business Software, Inc. 

GTE Data Services 

Hadron, Inc., MDT Group 

Micro Office Technology, Inc. 

John Murray Associates 

Penta Corp. 

Technical Marketing Inc. 

Telescan Corp. 

Triad Systems 


CONSULTANTS 


Advanced Systems For Cellular 
Benchmark Telecommunications 
C & E Service Co. 
Cellular Business Systems, Div. of CBIS 
Communication Capitol Group Ltd 121 
Contract Marketing, Inc. 
C-Tec Cellular Services 
OTT Ine P 11 
Danny’s Two-Way Communications 
Decibel Products, Inc 44 
Diversity Communications Co. 
Fitzgerald Telecommunications Ine. 
Freeman Engineering Associates 
Ine ' 33 
Scott Goldman, Mobile Communications 
Specialist 


GTE Data Services 

Hadron, Inc., MDT Group 

Hawa Systems USA Ine 43 

Jefa International, Inc. 

Jubon Engineering, Inc. 

L&R Communications, Ltd. 

Lucas & Associates, Consortium of 
Consultants 


Miacrotlect 020, ACs snsisvs ccscactacnoncrscocees 136 
Microlink, Ine icra : ae 
Midian Electronics [rit array Tae 
Morrison & Dempsey 

Communications Inc 42 


John Murray Associates 
National Car Phones 


Norcomm Corp a ee 
Pacifie Circuit Design Ltd. 
PolyPhaser Corp 20 


Railfone, Inc., Sub. of GTE Airfone, Inc. 
Shaffer Associates, Inc. 
Spectrum Planning, Inc. 
Spectrum Technology, Inc. 
Teletee Corp ; 10-41 


ENGINEERING 


Adelphon Inc. 

Andrew Corp. 

Avtec Inc. 

Benchmark Telecommunications 

BYTEK Corp., Instrument Systems 
Tiy-... : 139 

Canadian Marconi Co 71 

Cellular Business Systems, Div. of CBIS 

Coaxial Dynamivs, Ince.......... - . 36 

Coded Communications Corp. . »», 65 

Communication Capitol Group Lid 121 

C&S Sales Inc. 

CUE Nationwide Paging 


Decibel Products, Inc 44 
Diversity Communications Co. 
ROD cc 110 


Fitzgerald Telecommunications Inc. 
Freeman Enyineering Associates, 


Ine pessachebacciavateatilac aie 
GRE-Americu [in oF 
Hadron, Inc., MDT Group 
Hawa Systems USA Inc a 23 


Jefa International, Inc. 

Jubon Engineering, Inc. 

Kustom Electronics 

Kyocera America 

L&R Communications, Ltd. 

LXE 

Microflect Co., Inc... _ 136 


See Adv. Page 


Microlink, ine: ccccanccatncc 47 
Midian Electronics Ine. ....-.--...:--- 46 
Morrison & Dempsey 

Communictations Ine............... 42 


Motorola Inc., Communications Sector 
John Murray Associates 

Norcomm Corp. ... 22 
Pacific Circuit Design Ltd. 

Radio Systems, Inc. 

Shaffer Associates, Inc. 

Spectrum Planning, Inc. 

Spectrum Technology, Inc. 

Telemobile Inc. 

Teletee Corp ; ess) 40-41 
Telewave, Inc 67 
Transmission Structures Ltd. 

Voice Control Systems 

Weinschel Engineering 


FCC RULES AND REGULATIONS 


Pike & Fischer, Inc 44 
Rules Service Co 86 
INSURANCE 


Communications Insurance Consultants 

CUE Nationwide Paging 

Wyant MeAvoy Insurance.......... 105 

Royal Insurance 

The Signal, A Div. of Richard 
Hardenbergh Insurance Agency 


LEASING 


Canadian Marconi Co. .... sucess Te 
CUE Nationwide Paging 

Danny’s Two-Way Communications 

Fleet Credit Corp. 
M. Hutton & Co 
Kustom Electronics 
Moseley Associates, Inc. .. 113 
Motorola Inc., Communications Sector 
Railfone, Inc., Sub. of GTE Airfone, Inc. 
Rohde & Schware, Inc. 

Sencore Inc. 

Transmission Structures Ltd. 

Triad Systems 

Umden 9] 
Valmont Industries, Inc 137 


RECONDITION AND SELL USED 
EQUIPMENT 


Adelphon Inc. 


December |Y87 
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Commonwealth Communications 


Industries 
Erie Electronics, Ine 92 
Parkinson Electronics Co 137 


Railfone, Inc., Sub. of GTE Airfone, Inc. 
Rohde & Schwarz, Inc. 
S&I Technical Services 


SYSTEM DESIGN 


Avtec Ince. 
Canadian Marcon: Co ee 
Communication Capito] Group Ltd, .. 121 
CTI Ine { Si ai 101 
CUE Nationwide Paging 
Danny’s Two-Way Communications 
Diversity Communications Co, 
Fitzgerald Telecommunications Inc. 
Freeman Engineering Associates, 

OS ott eae. SP Ree woe Oe 
GTE Data Services 
Hadron, Inc., MDT Group 


Hawa Systems USA Ine. ...........:-0000, 43 
MM, FuttOnn Ge CG) 5; insccarsene 16 
ISC Cardion Electronics ...:.... 31 


Jefa International, Inc. 

Kustom Electronics 

L&R Communications, Ltd. 
MDI-Mobile Data International Inc. 
Microlink, Inc. .. 
Midian Electronics Inc 46 
Moseley Associates, Ine 113 
Motorola Inc., Communications Sector 
John Murray Associates 

PRAIRIE IO. nmacsssonssosussnacntureoneqennsienti 22 
Pacific Circuit Design Ltd. 
Penta Corp. 

Radio Systems, Inc. 

Scientific Radio Systems 

Shaffer Associates, Inc. 
Spectrum Planning, Inc. 

Syntec Communications Systems 
Teletee Corp : 40-41 
Telewave, Inc 67 


TECHNICAL TRAINING COURSES 


Cellular Business Systems, Div. of CBIS 

Diversity Communications Co. 

Scott Goldman, Mobile Communications 
Specialist 

Hadron, Inc., MDT Group 

LXE 

Motorola Inc., Communications Sector 

PolyPhaser Corp. sicvcsssseriseece sncnccneers OO 


TOWER INSTALLATION 


Adelphon Inc. 

Allied Tower Co. Inc. 

Andrew Corp. 

Broadcast Communications 
Systems 5 seeess Ubi ySanvenieee peer’ { «| 

Diversity Communications Co. 

Electronic Products Inc. 

Express Tower Co. 

Fabrecon Development Corp. 

Fort Worth Tower Co., Inc. 

LeBlanc & Royle Telcom Inc. 

L&R Communications, Ltd. 


——— 


Company Addresses begin on page 90 


See Adv. Page 


Microflect Co.. Inc , 136 
Motorola Inc., Communications Sector 
Path Products 

ROHN 

Sabre Communications Corp. 

Shaffer Associates, Inc. 

Swager Communications, Inc. 
Transmission Structures Ltd. 


See Adv. Page 


TOWER RENTAL 


Adelphon Inc. 

Danny’s Two-Way Communications 
Motorola Inc., Communications Sector 
Path Products 

ROHN 

Sabre Communications Corp. 


Trvlon Mfg. Co, Ltd 145 Shaffer Associates, Inc. 

Utility Tower Co. Swager Communications, Inc. 

Valmont Industries, Ine. .... 137 Transmission Structures Ltd, 

Vector Structural, Inc. Triad Systems 

Western Towers ..........,. : 125° Western Towers .............. " 125 


“Symbol of Perfection” 


Completely repairable, 


all new nickel-cadmium 
battery packs 


Batteries shown are 
available direct from POWER. 
All components 

are new — factory approved. 


IRE-PAK, the cells in your Nickel- 
Cadmium battery pack can be replaced when they wear 
out. . . saving up to 50% of the price of acomplete 
replacement unit. 


OR, if the outer case is damaged, replace JUST the case 
instead of throwing away the whole unit. And worn or 
damaged components can be replaced in minutes. All 
this adds up to considerably longer life and significant 
savings. 


You'll save money without sacrificing quality. All POWER 
parts and components are brand NEW — factory tested 
and approved. POWER RE-PAKS can match the 
performance of ANY battery pack. 


Battery inserts are available for select models such as 
ICOM, POWER Rechargeable Battery Packs and others. 
Send us your dead RCA, REPCO, E.F. Johnson, Physio- 
Control monitor/defibrillator batteries, or other brands, 
for conversion to a fully repairable design. All GE and 
MOTOROLA batteries {excluding models shown in the 
photo above) can also be sent in for conversion. 


For more cost-cutting Information and up-to- 

dale quotation, contact our factory sales 

office of mail your orders directly to: N.C-E., 
Dept. 60, 3305 West Spring Mountain Road, Las Vegas, NV 89102, 
1-612-890-1360 Calls forwarded for your convenlence, FOR EMERGENCY 
ORDER PLACEMENT call 1-800-328-3773. oN A 
“Power Group is the World Leader in Repairable Replacement Batteries. ela THO 
Battery Analyzers and custom designs for Communication and Medical! Ap- SS 
plications. Where others give up, we begin...Call Now, put us to work for you. 
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AAT Communications Corp. 
1854 Hylan Blvd. 

Staten Island, NY 10305 
718-351-8787 


Ace Communications, Inc. 
22511 Aspan St., Suite B 

El Toro, CA 92630 
714-581-4900 

800-623-6366 


Acrain Inc. 
490 Race St. 
San Jose, CA 95126 


ADC Telecommunications, Inc. 
4900 West 78th 

Minneapolis, MN 55435 
612-835-6800 


Adelphon Inc. 

P.O. Box 7256 

Fort Worth, TX 76111 
817-335-8666 


Advanced Electronic Applications 
Inc. 

P.O. Box C-2160 

Lynnwood, WA 98036 

206-775-7373 


Advanced Receiver Research 
P.O. Box 1242C 

Burlington, CT 06013 
203-584-0776 


Advanced Systems For Cellular 
4521 Campus Drive, Suite 128 
Irvine, CA 92715 

714-852-0714 


Advanced Videotech Corp. 
1840 County Line Road 
Huntington Valley, PA 19006 
215-322-4600 


Aerotron Inc. 
P.O. Box 27500 
Raleigh, NC 27611 
919-872-4400 


Air Comm 

1824 E. McDowell 
Phoenix, AZ 85006 
602-254-6534 


Airwave 

3620 Byers Ave. 

Fort Worth, TX 76107 
817-732-7822 


Alexander Batteries 
c/o Alexander Mfg. 

P.O. Box 1508 

Mason City, [A 50401 

800-247-1821 


CA 0 (619) 480-4806 


Algo Ince. 

9198-C Red Branch Road 
Columbia, MD 21045 
301-730-7442 


Allied Tower Co. Inc. 
12450 Old Galveston Road 
Webster, TX 77598 


Aluma Tower Co. Inc. 
P.O. Box 2806 

Vero Beach, FL 32961-2806 
305-567-3423 


American Mobile Communications of 


Florida, Ine. 
430 S.W. 12th Ave. 
Deerfield Beach, F'L 33442 
305-429-8400 


AmeriCom Corp. 


4025 Pleasantdale Road, Suite 520 


Atlanta, GA 30340 
404-449-4676 


Andrew Corp. 

10500 West 153rd St. 
Orland Park, IL 60462 
312-349-3300 
800-255-1479 


Anixter Bros., Inc. 
4711 Golf Road 
Skokie, IL 60076 
312-677-2600 
800-323-8166 


REGIONAL SALES CONTACTS: 


The Antenna Farm, Inc. 
11500 West 90th St. 
Overland Park, KS 66214 
913-492-6212 
800-255-6222 


Antenna Specialists Co. 

30500 Bruce Industrial Parkway 
Cleveland, OH 44139-3996 
216-439-8400 


ARA Mig. Co. 

606 Fountain Parkway 
Grand Prairie, TX 75050 
214-647-4111 


Arpeda Corp. 

201 Railroad 

Silver Lake, KS 66539 
913-582-5246 


Astatic 

P.O. Box 120 
Conneaut, OH 44030 
216-593-1111 
800-421-3161 


Astron Corp. 
9 Autry 
Irvine, CA 92718 
714-458-7277 
REGIONAL SALES CONTACTS: 


CA Hayward (215) 87.8249 


CA Los Angele 
CA Van Nuys (8! 


ASTRONET Corp. 
400 Rinehart Road 
Lake Mary, FL 32746 
305-849-4900 


ATI Supply Ine. 
5717 Corsa Ave. 
Westlake, CA 94017 
818-889-9236 


—_—_—_—__-k\—AAYTYY’Y:'_-—""—""""*'‘ —_ > v}xX eo 


SS SS a a a og rr 


) Mobile Radio Technology December 1987 Product Directory begins on page 10 


The Competitive Edge. 


ges 
ack Nicklaus knows the importance of a competitive edge, on the course and 
off. In business, and in leisure, that means making every minute count. For 
over twenty years Uniden has been a recognized leader in the communications 
industry. Expanding to new markets with the CP 1000 mobile & CP 1000T full 
power transportable. These phones set new standards for Cellular communications 
in performance and dependability Both units are loaded with efficient, easy-to-use 
features like “Hands-Free” speakerphone operation, On-hook dialing and 30 
number memory. They also include redial, illuminated display and keypad, elec- 
tronic lock, automatic power off and a five position AB switch to select the best car 
rier for efficient roaming. Additional features include the call timer, minute minder 
and cumulative timer for efficient, effective communication. Jack depends on 
Uniden cellular phones, to keep him in touch, Whether he’s driving in his car... or 
out on the fairway. 


The Choice of Jack Nicklaus. 
Winner of 20 major champonships. 


T 1987 Uniden Comporanion ot America 
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A] A New Generation of Communicarions 


1987 Uniden Corporation of America 


REGENCY 

2-WAY RADIO 
New 16 Channel Programmable Mobiles 
No Myer g Dsatiten 


RU-156 
450-470MHz, 16 Channel 
25 Watt, with Tone. 


$410.00 EACH 


150-170MHz, 16 Channel, 
25 Watt, with Tone. 
$378.00 EACH 


Programming Available 


H-606 
150-170MHz, 16 Channel, 
60 Watt, with Tone. 
$465.00 EACH 


Quantity Discounts Available. 
2 Channel Models Available. Call or Write 
for Free Brochure 
ERIE ELECTRONICS, INC. 
P.O. Box 11-Hiler Branch, Buffalo, NY 14223 
(716) 833-8400 Ask for Bill Ryan. 
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Are your Batteries | 
slowing down to a 
snails pace after 
6-9 months? 


Call us for High performance &t High 
Capacity, communications packs. We 
pretest & grade all cells used in our packs. 


Our 13 month warranty is our as- 
surance you are receiving the best. 


Callus at 800-245-1138 to place 
an order. Our newest catalog avail- 
able upon request. 


: 


My 
Nig 


25700 I-45 N. Bidg. 111 
Spring, TX 77386 


713-367-9393 
800-245-1138 
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30-512 MHZ 
13 POUNDS 
$2690.00 


FROM HELPER INSTRUMENTS CO.- 
LEADERS IN INNOVATIVE TEST EQUIPMENT 
131 Tomahawk Drive, Indian Harbour Beach, Florida 32937 
Circle (85) on Fast Fact Card 
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Atkinson Dynamics 

10 W. Orange Ave. 

South San Francisco, CA 94080 
415-583-9845 


Audec Corp. 

299 Market St. 

Saddle Brook, NJ 07662 
201-368-3848 


Audio Data Corp. 
19 Gazza Blvd, 
Farmingdale, NY 11735 


Auto Page Inc. 

1815 West 205th St., Suite 101 
Torrance, CA 90501-1525 
213-618-2002 

800-262-2527 


Autocode 

1647 Elmsford Place 
Westlake Village, CA 91361 
805-497-4620 


Avtec Inc. 

11 David Ave. 
Batesburg, SC 29006 
803-532-9296 


Bally Engineered Structures, Inc. 
P.O. Box 98 

Bally, PA 19503 

215-845-2311 

800-24-BALLY 


Bank of Illinois Co. 
P.O. Box 310 
Champaign, IL 61820 
217-351-6568 


Battery Pak, Inc. 
25700 I-45 N., Building 111 
Spring, TX 77386 


BBL Industries, Inc. 
2935 Northeast Parkway 
Atlanta, GA 30360 
404-441-6464 
800-241-5240 


B-D Crystal Enterprises Inc. 
1727 W. Galbraith Road 
Cincinnati, OH 45239 
513-522-3300 


Beam Radio Inc, 
7851 N.W. 15th St. 
Miami, FL 33126 
305-477-2326 


Bee Electronics 
2655 Gardner Road 
Broadview, IL 60153 
312-345-0337 
800-336-3115 

REGIONAL SALES CONTACTS: 


WA (800) 426-9430 
USA (800) 522.4543 
USA (800) 638-7666 
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Benchmark Telecommunications 
3660 Maguire Blvd., Suite 200 
Orlando, FL 32803 

305-896-4195 


Bendix/King 

P.O. Box 3347 
Lawrence, KS 66046 
913-842-0402 


Bird Electronic Corp. 
30308 Aurora Road 
Cleveland, OH 44139 
216-248-1200 


Birham Industries Inc. 
Orbacom Div. 

450 S. Fellowship Road 

Maple Shade, NJ 08052 


609-482-1155 
RNGIONAL, SALES pain lia 


7.5955 


[ale) Arva oa 1303) 492. 
Fl, Melbourne (305) 259. 

GA, Decatur (404) 325- oles 
1D, Borsa (208) 362-1272 

KS. Oxtord (336) 455-3624 
MA. Waltham (6! 7) 897-4390 


NJ. East Grunswi ch (201) 257 
NO 

NC 

PA, Harrisburg {7 567.2400 


PA, Pittsburgh (472) 782-3710 
VA, Waitiamsburg (804) 253-0171 
Wi Mineral Pot {608) 987-2100 


Blackhawk Paging Terminals 
1231 Fairfax Drive 

Raleigh, NC 27609 

919-872-7296 


Blaupunkt 

P.O. Box 4601 

North Suburban, IL 60197 
312-856-5200 
800-323-1943 


Bogner Broadcast Equipment Corp. 
603 Cantiague Rock Road 

Westbury, NY 11590 

516-997-7800 


Bomar Crystal Co. 
201 Blackford Ave. 
Middlesex, NJ 08846 
201-356-7787 
800-526-3935 


Boston Acoustics 
247 Lynnfield St. 
Peabody, MA 01960 
617-532-2111 


Bramco Inc. 
P.O. Box 1482 
Piqua, OH 45356 


Broadcast Communications Systems 
6 Round Hill Circle 

Madison, WI 53717 

608-833-3977 


BYTEK Corp. 

Instrument Systems Div. 
1021 S. Rogers Circle 
Boca Raton, FL 33487 
305-994-3520 


800-523-1565 
REGIONAL SALES conrecr™ 
CA f. abil Mesa f 


} 785-5300 
17} 545-5506 


MA North Settu ate (6 
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Mi Detrou (313) 534-2537 


PA, Phiigaeipma (215) 9 oe 
TX, Dallas (214) 4 84. 0580 
CANADA, &C (684) 888-9711 
CAMADA, Que (514) 237-33) 1 


(. 
Cablewave Systems 

60 Dodge Ave. 

North Haven, CT 06473 


203-239-3311 


Cad Com Inc. 
1296 Atlanta Road 
Marietta, GA 30060 
404-424-8824 


Cadex Electronics Inc. 

7418 Sixth St. 

Burnaby, BC, Canada V3N 3L6 
604-522-8046 


Cal Crystal Lab, Inc. 
1142 N. Gilbert 
Anaheim, CA 92801 
714-991-1580 
800-854-XTAL 


Cut your phone cost by sending 
error-free data over your 2-way radio 
with the MFJ-2270 Packet Radio Controller 


Instead of using expensive 
phone lines to send data, why not 
use your existing 2-way radio? 
You'll not only save phone line 
cost but you can even send data to 
places where there are no phones! 


By simply connecting a MFJ-2270 


Packet Radio Controller to your 2-way 
radio and to any computer with a 
standard RS-232 serial port. you'll 


have a packet radio system capable of 


sophisticated data exchange. 

The applications are endless. For 
example. you can send or exchange 
daily receipts, price changes. 


inventory and bookeeping information 


Lo all your stores across the state. You 
can use it to connect warehouses to 
sales locations. to exchange files 


between computers, to send data from 
remote locations or to remotely contral 


devices. You can send almost any 
digital data -- all error free -- fast and 
inexpensively. 

Packet radio reduces frequency 


congestion because many independent 
users can share a single radio channel 


simultaneously. The user can reecive 
data intended only for him. 


You can use your normal voice 
repeatcr to extend your range or you 
can set up an inexpensive digital 
repeater (digipeater) using only a 
simplex radio and a MFJ-2270 Packet 
Radio Controller. You can link up to 8 


Call toll-free for information 


1-800-647-1800 


Dealer inquirtes inviied 


Phone 601-323-5869: Telex 53-4590 MFUSTKY 


$299° 


digipeaters and cover huge distances 
simply. reliably and inexpensively. 

You can receive data unattended 
and then process and print it 
whenever it's convenient. 

Its easy to use by non-technical 
people. Only a few commands are 
needed for routine use but over 85 are 
available to custom fit your 
application. 

Thousands of MFJ-2270s in actual 
everyday use -- all over the country 
and in many parts of the world -- have 
proven the reliablity of these quality 
units. It uses the widely recognized 
AX.25 protocol so you can exchange 
data with other packet radio stations. 


You can power it with 110 VAC or 
use 12 VDC for remote, portable or 
mobile operation. 


The cost of setting up a packet 
radio system is less than you think. 
The cost of the MFJ-2270 Packet 
Radio Controller is unbelievable. 


Find out more about packet radio, 
Write or call toll-free 1-800-647-1800 
and talk with us about your 
applications. When you do. ask for our 
MFJ-2270 Packet Radio Controller 
brochure. 


Dealers: Get in on the ground 


floor of the packet radio revolution! 
Call now and see how it'll add to your 


business. 


MFJ Enterprises, Inc. 
921 Louisville Road 
Starkville, MS 39759 
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California Radio 
16943 6200 Road 
Montrose, CO 81401 
303-249-1414 
800-231-0103 


Canadian Marconi Co. 

2442 Trenton Ave. 

Montreal, Que., Canada H3P 1Y9 
514-341-7630 


Cartwright Communications Co. 
7812 Red Sky Drive 

Cincinnati, OH 45249 
513-489-1755 

800-543-8614 


Casey Inc. 
2071 W. Irving Park Road, Suite 102 
Hanover Park, IL 60103 


C & E Service Co. 
5651 N. Eighth St. 
Kalamazoo, MI 49009 
616-375-0171 


Cellsmart, Inc. 

3100 Skokie Blvd. 
Highland Park, IL 60035 
312-831-1000 


Celltech, Inc. 

20555 1-45 N. 

Spring, TX 77388-5601 
713-288-0800 


Celltronics 
Trilectric/Neulink/Neutec 

10040 Mesa Rim Road 

San Diego, CA 92121 

800-446-5778 

800-424-3399 

Cellular Business Systems 
Div. of CBIS 

1661 Feehanville Road 

Mount Prospect, [IL 60056 

312-299-9500 


Cellular Business Systems 
Div. of CBIS 

P.O. Box 1638 

Cincinnati, OH 45201 

800-327-3900 


Cellular Communications Corp. 
24422 Avenidade Carlota 

Laguna Hills, CA 92653 
714-770-1755 


Cellular Depot Inc. 

611 County Line Road, Suite D 
Huntingdon Valley, PA 19006 
215-364-7890 

800-421-9175 


Cellular Design Corp. 
906 Long Island Ave. 
Deer Park, NY 11729 
516-667-7447 


Celwave 

Route 79 

Marlboro, NJ 07746 
201-462-1880 
800-321-4700 


Centurion International, Inc. 
4555 North 48th 

Lincoln, NE 68501 
402-467-4491 

800-228-4563 


CES-Communications Electronics 
Specialties, Inc. 

803-C S. Orlando Ave. 

Winter Park, FL 32789 

800-327-9956 


Cetec Vega 

9900 Baldwin Place 

El Monte, CA 91731-2204 
818-442-0782 


REGIONAL SALES CONTACTS: 
CA, Mill Vatley (415) 283-8700 
CO. Denver (303) 758-305} 

DC, Washington (202) 223-1759 
GA, Doravitie (404) 455-0672 

MA, Waltham (647) 647-4333 

Mi, Southheld (313) 254-3310 

OH. Faiheid (513) B74- 3232 

MO, Cameron (816) 632-76 

NY. Plarview (516) 971-1434 
TX, Rowier (214) €7§-7 

WA, Seiievue (206) 455. 

Wi Hartland (414) 36?7- 2929 


David Clark Co. Inc. 
P.O. Box 155 

Worcester, MA 01613-0155 
617-756-6216 


REGIONAL SALES CONTACTS: 
CA, Los Angeles (213) 778-4571 
GA, Atlanta {404} 461-2946 

tt, Chicago (312) 657-7578 

PA, Philadelphia (215) 343-5334 
TX, San Antomo ($12) 654-7568 
WA, Seattie (206) 885-743! 


Cleartone Telecoms Ltd. 

Clarence House, Clarence Place 
Newport, Gwent, England NP1 7AA 
0633-51852 


Climate-Tel 

P.O. Box 8002 

Green Bay, WI 54308 
414-468-7300 


Coaxial Dynamics, Inc. 
15210 Industrial Parkway 
Cleveland, OH 44135 
216-267-2233 
800-262-9415 
REGIONAL SALES CONTACTS: 
AZ Phoenix (602) 954-308! 
AZ. Tucson {602} iba . 


C4, Los Angeles (213) ¢78- 
C4, Palo Alto (415) 494-33 531 


IA. Cadar Rapids (3 19) 363-7323 
MOD, Annapolis (301) 643-7023 
NH. Manchester (8603) 472-2297 
NY. Sea Bright (201) §30-B555 
NY. Torow, (201) 256. 0455 


TX. Arlington (817) 277- 
TX. Sar Antomo (512) 661-4783 


Cobra/Dynascan 
6500 W. Cortland 


Chicago, IL 60635 
312-889-8870 


Cadecom Rural Communications, Inc. 
P.O. Box 11032 

Carparra Heights Station 

Puerto Rico 00922 

809-793-6000 


Coded Communications Corp. 
340 Rancheros Drive 

San Marcos, CA 92069 
619-744-3440 


Comm 88 

3750 Texas Ave. 8. 
Minneapolis, MN 55426 
612-720-2469 


Command Communications, Inc. 
8000 E. Girard, Suite 420 

Denver, CO 80231 

303-750-6434 


Command Data Systems 
6250 Village Parkway 
Dublin, CA 94568 
415-828-7100 


Commonwealth Communications 
Industries 

P.O. Box 312 

Ashland, VA 23005 

804-798-9128 

800-633-8844 


Communication Capitol Group Ltd. 
One Harbor Drive, Suite 105 
Sausalito, CA 94965 

415-331-7600 

800-446-5829 


Communications Associates, Inc. 
305 N. Republic 

Joliet, IL 60435 

800-435-9313 

800-892-1611 


The Communications Center 
10490-A Dyer St. 

El Paso, TX 79924 
915-821-5000 


Communications Insurance 
Consultants 

P.O. Box 2525 

Shawnee Mission, KS 66201 

913-362-3818 

800-255-6282 


Communications Products Ine. 
13667 Floyd Circle 

Dallas, TX 75243 

214-238-9596 

800-527-4596 


Communications Signalling 
7844 Lankershim Blvd. 
North Hollywood, CA 91605 


Communications Software, Inc. 
2388 Pleasantdale Road 

Atlanta, GA 30340 

404-448-5259 


Communications Specialists, Inc. 
426 W. Taft Ave. 

Orange, CA 92665-4296 
714-998-3021 

800-854-0547 


Communications Systems Inc. 
1165 Harrison St. 

Seattle, WA 98109 

206-622-7477 

800-222-5570 
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Tactel 
MI594008 


Series for 
Veetac models 


- Tactel 
MI559766 


Series for 
Tac-100 
model 


General 
Electric 
19A701712GX 


(2C) Series 


Motorola* 
TLN1083A 
-- TLN1082A 


and others | 


General Electric 
19A129393GXX 
19A137763GXX 


Series 


Motorola* Tactel Motorola — 

KXN1034, MI559230 KXN1086 

KXN1035 MI559241 KXN1088 
and others tor Series for 500/700/1000 Series for 


MT-500 models 


and ML-1000 models Mitrek* models 


New and Reconditioned 


CHANNEL 
ELEMENTS 


ICM manufactures the TCXO Oscillators used in Tactel 
products, including the Tactel ML-1000, Tac-100 and other 
Veetac equipment. We can supply reconditioned elements 
for all other brands of equipment. Our half million dollar 
inventory changes daily. Call for immediate information on 
availability. Write or call for Channel Element Brochure. 


CRYSTALS 


Crystals for all elements are installed and thoroughly tested 
by ICM. Computerized equipment is used to compensate 
the element to match the crystal temperature curve. Before 
shipping, all units will meet or exceed stability requirements 
in the equipment for which they were designed. 


® 


International Crystal Manufacturing Co., Inc. 


P.O. Box 26330, 701 W. Sheridan Oklahoma City, OK 73126-0330 
Phone (405) 236-3741 Telex 747-147 Facsimile (405) 235-1904 


Motorola” Motorola” General 

K1040/K1048 TLN8967A TLN8968A Electric 
I9AT3O605GXX 

and others and others Series 


*Aotarala Mitraw and Micor ate registered 
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General 
Electric 
4EG25A10 


and others for 
various models 


Motorola* 
KNX1024A 


and others for 
MICOR* 
models 


Motorola* 
KXN1040A 
KXN1041A 


and others for 
MX series 
models 


General 
Electric 
4EG28A13 


and others for 
Sicom models 


General 
Electric 
19A226962GXX 


Series 
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Comptech 

12826 S.E. 40th Lane, Suite 100 
Bellevue, WA 98006 
206-746-4844 


Computer Resources Inc. 
101 39th St. N 
Birmingham, AL 35222 
205-591-8810 


Com-Rad Industries-Untenna 
P.O. Box 554 

Grand Island, NY 14072 
716-773-1445 


REGIONAL SALES CONTACTS: 
Al a7 61} 


Bumingham B54 


Com-Ser Labs 
P.O. Box 1766 
Bradenton, FL 34206-1776 


Connect Systems Inc. 
23731 Madison St 
Torrance, CA 90505 
213-373-6803 


DO YOU FEEL 
SECURE... 


..-when using your cellular phone? You 
shouldn't. With thousands of devices on the 
market designed or modified to receive cellular 
frequencies, and millions of cable ready 
televisions that can also receive these 
frequencies, there are very few conversations 
which occur over cellular which are not being 
monitored by someone, somewhere, If important 
business is discussed over your cellular phone 
you need SecureTalk™ from GRE America, Inc. 
SecureTalk™ is designed to block all 
eavesdropping on conversations between cellular 
telephones and the home, office or any other 
corded telephone equipped with SecureTalk™ 


SecureTalk™ insures privacy by transmitting a 
scrambling signal over the voice signal, which 
can only be recognized and decoded by another 
SecureTalk™, SecureTalk™ can also 
economically protect interotfice and other private 
conversations over regular corded telephones 

This model is small (7"x1.4"x4") and easy to 
install and operate, providing 32 different 
scrambling signal codes over 4 channels for 
maximum security. 

With SecureTalk™ you will be able to enjoy 
privacy and peace of mind with your voice 
communications 


For more information please contact: 


GRE America, Inc. 
425 Harbor Bivd 
Belmont, CA 94002 


GR= 


«+. Innovation is our business 


Toll free:: (800) 233-5973 
In Calif.: (415) 591-1400 
Telex GRE BLMT 17-2069 
Fax (412) 591-2001 


“1987 GRE America, Inc 
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REGIONAL SALES CONTACTS: 


1 San Mateo (415) 874-7421 


CANADA BC (8B0) BEI GO70 
Console Systems Inc. 
6357 Arizona Circle 
Los Angeles, CA 90045 
213-670-0610 

REGIONAL SAL 


&S CONTACTS: 


Contract Marketing, Inc. 
235 Boylston St. 

West Boylston, MA 01583 
617-835-9000 

800-343-0768 


Control Signal Corp, 
1985 S. Depew, Unit 7 
Denver, CO 80227 
800-521-2203 


Controlonics Corp, 
6A Lyberty Way 
Westford, MA 01886 
617-692-5434 
800-233-8639 


Cromceo Electronics Div. 
Cromack Industries, Inc. 

P.O. Box 246 

Greenfield, MA 01302 

413-773-8449 


Cystek Crystal Corp. 
2371 Crystal Drive 

Fort Myers, FL 33906-6135 
813-936-2109 

800-237-3061 


C&S Sales Inc. 

1245 Rosewood Drive 
Deerfield, IL 60015 
312-459-9040 
800-292-7711 


CSC Inc. 

P.O, Box 1441 
Bradenton, FL 34206 
813-747-0222 
800-237-1840 


CT Systems, Inc. 

P.O, Box 470 

Beech Grove, IN 46107-0470 
317-787-5721 

800-245-6356 


C-Tee Cellular Services 
P.O. Box 3000 
Wilkes-Barre, PA 18703 
717-825-1189 
800-327-9533 


CTI Ine. 

P.O. Box 71 
Corinth, MS 38834 
601-287-8081 


CUE Nationwide Paging 
2737 Campus Drive 
Irvine, CA 92715 
714-752-9200 
800-824-9755 


——— 
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Curtis Electro Devices Inc. 
P.O. Box 4090 

Mountain View, CA 94040 
415-964-3846 


REGIONAL SALES CONTACTS: 
Fl. Melbourne (305) 259-9700 

HL, Joher (815) 744-6444 

it, Rolling Meadows (3 12} 577-4474 
iL, Skokie (212) 982-0220 

MD. Hunt Valley (301) 628-5300 
NJ, Paramus (201) 843-6400 

NA. Union (201) 964-3333 

NY, Hauppauge (516) 231-7750 


Cushcrait Corp. 

P.O. Box 4680 
Manchester, NH 03108 
603-627-7877 


Cycomm Corp. 
6665 S.W, Hampton 
Portland, OR 97223 


Danny’s Two-Way Communications 
2300 E. Kemper Road 

Cincinnati, OH 45241 

513-771-6482 


Data Signal, Inc. 
2403 Commerce Lane 
Albany, GA 31708 
912-883-4703 
800-652-9296 


Decibel Products, Inc. 
P.O. Box 569610 

Dallas, TX 75356-9610 
214-631-0310 


REGIONAL SALES CONTACTS: 
AZ. Phoemx (800) 221-1989 

CA, Santa Fe (800) 556-4014 

CA, Union City {800) 835-266! 


DigiMax Instruments Corp. 
8560 Production Ave. 

San Diego, CA 92121 
619-578-7171 


Dinet Inc. 

2182 El Camino Real 
Oceanside, CA 92056 
619-433-6404 


Diversity Communications Co. 
3910 Cedarbrush 

Dallas, TX 75229 

214-352-2069 


Dixcom, Inc. 

P.O. Box 5727 

Fort Lauderdale, FL 33310 
305-563-1333 
800-327-1282 


Doppler Systems Inc. 
P.O. Box 31819 


CO. Denver (303) 832-1111 : 
503-620-1024 te tanos OG Gam TAbe Phoenix, AZ 85046 
800-523-8636 iL, Chicago (800} 638.7666 602-488-9755 
it. Johet (800) 892.1413 os 
REGIONAL SALES CONTACTS: KS. Ovetiand Fark (800) 285-6222 D&R Associates, Inc. 
CA, San Diego (619) 455.5286 a Camere Soy occa ase P.O. Box 3096 
OC. Washington (703) 658-2352 “apse rc scae B Lhe Ad a ae 
OR, Portland (503) 620-1024 Te fetes oor 02 Peoria, IL 61614 
CANADA. Alta (403) 253-7433 309-685-0607 
CZ Labs 800-223-2487 
P.O. Box 126 Dictaphone Corp. Drive Phone Inc. 
Congers, NY 10920 120 Old Post Road 37 Spring Valley Ave. 
914-268-5056 Rye, NY 10580-0648 Paramus, NJ 07652 
800-423-2322 914-967-7300 201-843-6400 
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Model TK-710 


ftors all 37 standard CTCSS tones on 
any channel. Connects to any receiver, scanner, or 
tone panel. Ideal for community repeaters. The TK-710 
lets you find out which tones are in use before assign- 
ing a new tone. Displays tone frequency as you moni- 


| GSC] CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
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tor. Accumulates time and number of “hits” for each 
tone. Optional printer. Programmable output allows 
you to tape record selected user. Dealer cost $495. 
Call for brochure. 1-800-521-2203 


Manufacturers of Automatic Number Identification 
{ANI} Systems, The Tone Monitor Timekeeper™, 
and Morse Code Station Identifters. 
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ECD 

P.O. Box 485 

New Cumberland, PA 17070 
717-774-3193 


EG&G/WASC 

2450 Alamo Ave. S.E. 
Albuquerque, NM 87119 
505-243-2233 


ElectroCom Automation 
2910 Ave. F 


Recelve only 


P3OVD, P3SVD, P40VD, P4SVD 
P30VDG, P35VDG, P40VDG, P45VDG 


P150VD, P160VD, P170VD 160-160, 
PISOVDA, P16OVDA, P170VDA 150-160, 
P150V0G, P160VDG, P170VDG 150-160, 
P450VD, P460VD 450-460, 
P450VDA, P460VDA 450-460, 
P450VDG, P460V0G 450-460, 


PSOOVDG, P830V0G, P860V0G 
Inline (rf switched) 


SPOVD, SP35VD, SP40VD, SP4SVD 
SP30VDG, SP35VDG, 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 <13 15 i) 
30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 


Arlington, TX 76005 
817-640-5690 


Electronic Products Inc. 
515 Industrial Drive 
Hartland, WI 53029 
414-367-2929 
800-558-2331 

EMR Corp. 

22402 North 19th Ave. 
Phoenix, AZ 85027 
602-978-5766 


Energy Concepts Inc. 
P.O. Box 128 


N.F. Gain Comp. Device 
{68} (dB) (dBm) Type Price 


OGFET $ 44.95 


160-170, 170-180 <15 15 0 OGFET $ 44.95 
160-170, 170-180 <1,1 15 0 DGFET $ 56.95 
160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 
460-470 <18 15 -20 Bipolar $ 49.96 
460-470 <1.2 16 -=-20 Bipolar $ 74.95 
460-470 <05 16 +12 GaAsFET $109.95 


800-830, 830-860, 860-890 <0.6 19 +12 GaAsFET $119.95 


W-35, 35-40, 40-45, 45-50 <14 15 0 OGFET $ 74.95 


, SPAOVOG, SP4SVDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 


SP150VD, SP160VD, SP170VD 150-160, 
SP150VDA, SP160VDA, SP170VDA 150-160, 
SP150VDG, SP160VDG, SP170VDG 150-160, 
SP450VD, SP460VD 450-460, 
SP450VDA, SP460VDA 450-460, 
SP450VDG, SP460VDG 450-460, 


160-170, 170-180 <16 15 ° OGFET $ 74.95 
160-170, 170-180 <12 15 0 DGFET $ 86.95 
160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
460-470 <19 15 -20 Bipolar $ 79.95 
460-470 <13 16 -20 Bipolar $104.95 
460-470 <055 16 +12 GaAsFET $139.95 


Every presmpiitier Is precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art nolse figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transcelvers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 « Burlington, CT 06013 * 203 582-9409 


commercial and special preamplifiers available in the 
1-1000 MHz range. Please include $2 shipping In U.S. 
and Canada. C.0.D. orders add $2. Alr mail to foreign 
countries add 10%. Order your ARR AX only or inline 
preamplifier today and start hearing like never before! 


== 
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Carlsbad, CA 92008 
619-438-2202 


Erie Electronics, Inc. 
P.O. Box 11, Hiler Branch 
Buffalo, NY 14223 
716-833-8400 


ESA Telecommunications Inc. 
10347 S. Oxford 

Chicago Ridge, IL 60415 
312-424-6464 


Etak, Inc. 
1455 Adams Drive 
Menlo Park, CA 94025 


Exar Corp. 

P.O. Box 49007 

San Jose, CA 95161-9007 
408-434-6400 


Express Tower Co. 
P.O. Box 37 

Locust Grove, OK 74352 
918-479-6484 


EZ Soft Business Software, Inc. 
3031 N. Ocean Blvd., Suite 1506 
Fort Lauderdale, FL 33308 
305-566-6166 


ee 
Fabrecon Development Corp. 
P.O. Box 706 


Johnson City, NY 13790 
607-770-8134 


Ferritronics Inc. 

1319 Pine Ave. 

Niagara Falls, NY 14301 
716-282-7470 


REGIONAL SALES CONTACTS: 
(800) 818-6884 


Ferritronics Ltd. 

222 Newkirk Road 

Richmond Hill, Ont., Canada L4C 3G7 
416-884-3180 


Fitzgerald Telecommunications Inc. 
635 East 185th St. 

Cleveland, OH 44119 

216-531-1313 


Fleet Credit Corp. 
111 Westminster St. 
Providence, RI 02903 
401-278-6911 


John Fluke Mig. Co. 
P.O. Box C9090 
Everett, WA 98206 
800-426-0361 


Fort Worth Tower Co., Inc. 
P.O. Box 8597 

Fort Worth, TX 76124 
817-457-3060 

800-433-1816 


Freeman Engineering Associates, Inc. 
3100 Fifth St. 

Metairie, LA 70002 

504-831-7785 
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Fujitsu Ten Corp. of America 
19281 Pacific Gateway Drive 
Torrance, CA 90502 
213-327-2151 

800-421-1996 


Gamber-Johnson 

801 Francis St. 

Stevens Point, WI 54481 
715-344-3482 
800-826-0440 


General Electric Co. 
One Winners Circle-MR 
Albany, NY 12205 
518-438-6500 


General Electric Co. 
Mobile Communications Business 
Div. 

Mountain View Road 

Lynchburgh, VA 24502 

804-528-7000 


Gen-Tronics, Inc. 

4903 Ambassador Row 
Corpus Christi, TX 78416 
512-851-9340 


Glenayre Electronics 

1570 Kootenay 

Vancouver, BC, Canada V5K 5B8 
604-293-1611 


Global Thermoelectric Power 
P.O. Box 400 

Bassano, Alta., Canada TOJ OBO 
403-641-3512 


Scott Goldman 

Mobile Communications Specialist 
100 W. Chestnut St., Suite 1205 
Chicago, IL 60610 
312-266-7766 


GRE-America Inc. 
425 Harbor Blvd. 
Belmont, CA 94002 
415-591-1400 
800-233-5973 


Gregory Electronics Corp. 
249 Route 46 

Saddle Brook, NJ 07662 
201-489-9000 


GTE Data Services 
P.O. Box 1548 DC 166 
Tampa, FL 33601 
800-237-4243 
800-282-6940 


Hadron, Inc., MDT Group 
9990 Lee Highway 

Fairfax, VA 22030 
703-359-6100 
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Harada Industry of America 
1650 W. Artesia Blvd. 
Gardena, CA 90248 
213-532-1111 


Hark Electronic Systems, Inc. 
6296 Rivers Ave. 

North Charleston, SC 29418 
803-747-2988 

800-367-4275 


Hawa Systems USA Inc. 

3909 S. Maryland Parkway, Suite 402 
Las Vegas, NV 89119 

702-731-1516 


REGIONAL SALES CONTACTS: 


Repubic of Ching. Tawan 02-5025532 


Heliopower Inc. 

1 Centennial Plaza, 3rd Floor 
Piscataway, NJ 08854 
201-980-0707 


Helper Instruments Co. 
P.O. Box 3628 
Indialantic, FL 32903 
305-777-1440 


Henry Radio 
2050 S. Bundy Drive 


Party lines are dead! 


With radio channels in short supply, it 
helps to put two or more plumbers, contractors, or 
other competing businesses on the same channel. 

Pyt SQUELCH™ takes your standard radio 
party line and inverts the audio. People quack like ducks. 


Those assigned the right CTCSS tone hear clear, 
reinverted speech. 


VOIL‘A! No more Party Line 


And the whole thing is a pin-for-pin fit for the 
CTCSS option in a Midland LMR. To order, call 
toll-free: 1-800-638-5577 


MX365 programmable 
CTCSS Encoder! 
Decoder 


MX P1080 

Pst SQUELCH 
board for Midland 
Suvech radip 


Mx004 VOICE 
BAND INVERTER 


4800 Bethania Station Rd., Winston-Salem, NC 27105-1201 


“PL, is a registered trademark af Matewala 
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Los Angeles, CA 90025 
213-820-1234 
800-421-6631 


Hewlett-Packard 
1620 Signal Drive 
Spokane, WA 99220 
509-922-4001 


Hustler, Inc. 

1 New Tronics Place 
Mineral Wells, TX 76067 
817-325-1386 
800-327-9076 


M. Hutton & Co. 

3240 Garden Brook Drive 
Dallas, TX 75234-2309 
214-484-0580 
800-442-3811 


REGIONAL SALES CONTACTS: 
TX, Austin (E32! 328.0927 


ICOM America, Inc. 
2380 116th Ave. N.E. 
Bellevue, WA 98004 
206-454-8155 


REGIONAL SALES CONTACTS: 
GA, Atlanta (404) 991-6166 

TX, Irving (214) §60-7525 
CANADA, BC (604) 273-7400 


Wichita, KS 67215 
316-522-4981 


International Crystal Mig. Co., Inc. 
P.O. Box 26330 

Oklahoma City, OK 73126-0330 
405-236-3741 


West Memphis, AR 72301 
501-735-7751 


Interstate Voice Products 
1849 W, Sequoia Ave. 
Orange, CA 92668 
714-937-9010 


ISC Cardion Electronics 
895 Waverly Ave. 
Holtsville, NY 11742 
516-289-6200 


Itron Inc. 

E-15616 Euclid 
Spokane, WA 99216 
509-924-9900 
800-635-5461 


JaBro Batteries, Inc. 
5003 Chase Drive 
Downers Grove, IL 60515 
312-964-9358 
800-323-3779 


Jackrabbit, Inc. 
P.O. Box 278 


Croydon, PA 19020 
215-638-7555 


Jan Crystals 

P.O. Box 06017 

Fort Myers, FL 33906 
800-237-3063 


Janel Labs Inc. 
33890 Eastgate Circle 
Corvallis, OR 97333 
503-757-1134 


Jefa International, Inc. 

1825 Plano Parkway, Suite 280 
Plano, TX 75074 

214-424-5680 


JFW Industries Inc. 

5134 Commerce Square Drive 
Indianapolis, IN 46237 
317-887-1340 


Johnson Controls 
P.O. Box 591 
Milwaukee, WI 53201 
414-961-6500 


E.F. Johnson 

11095 Viking Drive, Suite 220 
Eden Prairie, MN 55344 
612-942-1000 

800-247-8343 


Jubon Engineering, Inc. 
Kettle Run Road, RR 2 Box 117 
Atco, NJ 08004 

609-767-7555 


s. . 


Kantronics Inc. 
1202 East 23rd St. 
Lawrence, KS 66046 
913-842-7745 


Kathrein Inc. 
P.O. Box 4580 
Medford, OR 97501 
503-779-6500 


Kenwood USA Corp. 
P.O. Box 22745 
Long Beach, CA 90801-5745 
213-639-9000 
REGIONAL SALES CONTACTS: 
NE, Lincoln (402) 464-3117 


Kintek Custom Products, Inc. 
4123 Rowland Ave. 

El Monte, CA 91731 
818-350-2136 


Koszegi Products, Inc. 
P.O. Box 1277 

South Bend, IN 46624 
219-234-1141 


Kustom Electronics 
8320 Nieman Road 
Lenexa, KS 66214 
913-492-1400 
800-255-6311 


K-W Mfg. Co., Inc. 
P.O. Box 508 
Prague, OK 74864 
405-567-2285 


Kyocera America 
9223 Osuna Place 
Albuquerque, NM 87111 
505-291-0429 


LL 


La Marche 

106 Bradrock Drive 
Des Plaines, IL 60018 
312-299-1188 


Land Mobile Services West 
3001 E. Charlston, Suite C 
Las Vegas, NV 89104 
702-383-9175 


Lap-Tech 

230 Simpson Ave. 

Bowmanville, Ont., Canada L1C 2J3 
416-623-4101 


Larsen Electronics, Inc. 
P.O. Box 1799 
Vancouver, WA 98668 
206-573-2722 
800-426-1656 


REGIONAL SALES CONTACTS: 
AZ Tucson (602) 885-5368 

C4, Rancho Cucamonga (7 !4} 989-3334 
CO. Denver (303) 758-305! 

GA. Atlanta (404) 455-0672 

MA, Wellesiey (617) 235-3977 
MO. Hunt Valley (20!) 628-9300 
Mi Rochester (313) 375-0420 
MO. Cameron (816) 832-7616 

Nu. Totowa (201) 256-0455 

TX, Rowlett (214) 475.1179 

WA, Bellevue (206) 455-0772 

Wt Hartland (414) 267-2929 


Leavitt Communications Inc. 
5155 Church St. 

Skokie, IL 60077 

312-982-0422 


LeBlanc & Royle Telcom Inc. 
P.O. Box 880 
Oakville, Ont., Canada L6J 5C5 
416-844-1242 


Lesmith Ltd. 

P.O. Box 846 

Oakville, Ont., Canada L6J 5C5 
416-844-4505 

800-387-4090 


Lindgren RF Enclosures, Inc. 
1228 Capitol Drive 

Addison, [IL 60101 

312-628-9100 


L&R Communications, Ltd. 
2301 Bridgeport Drive 

Sioux City, LA 51102 
712-252-4101 

800-831-0974 


Lucas & Associates 

Consortium of Consultants 
17422 Ponderosa Pines 
Houston, TX 77090 
713-444-1128 
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Lucas Industries Inc. 213-618-1200 MCG Electronics Inc. 
8707 Kanis Road 800-421-5864 12 Burt Drive 
Little Rock, AR 72204 aa Deer Park, NY 11729 
501-223-9066 Magnum Distribution, Inc. 516-586-5125 
3-245 H St. 
Lunar Industries Blaine, WA 98230 " i 
9359 Activity Road, Suite I 206-676-7778 er Data International Inc. 
: .O. Box 68574 
San Diego, CA 92126 Seattle, WA 98168-0574 
619-549-9555 Marconi Instruments Inc. attie, 
3 Pearl Court 604-277-1511 
LXE Allendale, NJ 07401 800-663-7MDI 
303 Research Drive, Suite 225 201-934-9050 
Norcross, GA 30092 800-233-2955 Meridian Communications, Inc. 
404-447-4224 P.O. Box 1158 
Mark Antennas Div. Clifton, NJ 07014 
A Radiation Systems Inc. 201-473-1623 
IV] 2180 S. Wolf Road 800-631-7297 
Des Plaines, IL 60018 


M/A-COM Land Mobile 312-298-9420 Meyer Industries 

Communications : P.O. Box 114 
21 Continental Blvd. Maxon Electronics Red Wing, MN 55066 
Merrimack, NH 03054 may = aba seag ey 
605-424-8400 Kansas City, MO 64153 MF.J Enterprises Inc. 
800-588-1583 816-891-6320 ae 
Magnasync Moviola Maxrad Inc. Mississippi State, MS 39762 
Shoe Riverton Ave. i mam gone CONTACTS. 
North Hollywood, CA 91601 Elk Grove, IL 60007 es . 
Piss aray a 312-595-3933 MS, Starkville (601) 323-5869 
800-821-8303 

Wyant McAvoy Insurance Micro Office Technology, Inc. 

Magnavox P.O, Box 9545 P.O, Box 9955 
2829 Maricopa St. Fresno, CA 93793 College Station, TX 77840 
Torrance, CA 90503 209-432-0400 409-696-1028 
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What A Difference 
The Company Makes 


« First with a 1000 call microprocessor 
based paging terminal for under $1000.00 


Miniature DTMF Decoder 


Now the advanced features you want and need 
are available in a small package. The AW331 offers 
1 to 7 digit code lengths, individual call, group 
call, all call, deadbeat enable and disable, and 
transpond; all standard in this miniature decoder. 


« First with a digital analog paging terminal 
for under $1300.00 


« First with an IMTS Automatic Mobile 
terminal for under $6500.00 


¢ First in customer satisfaction and 
service 


The Small System Specialist 
in Mobile and Paging 
Terminals 


= Inc. 


P. O. Box 71 
Corinth, MS 38834 
(601) 287-8081 / TWX 510-984-0040 3620 Byers Ave. 


Fort Worth, Texas 76107 817-732-7822 
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Microflect Co., Inc. 
P.O. Box 12985 
Salem, OR 97309 
503-363-9267 


Microlink, Inc. 

100 E. Nasa Road, Suite 210 
Webster, TX 77598 
713-488-6011 


REGIONAL SALES CONTACTS: 


MN. MMinnearols {632 ts) 
NH, Laconia (603) 524-7793 
NJ. Moorestown (609) 635-7583 
OH. Col. 
OR Ore 
TX DO 


Microwave Networks Inc. 
10795 Rockley Road 
Houston, TX 77099 
713-495-7123 


Midian Electronics Inc. 
2302 East 22nd St. 
Tucson, AZ 85713 
602-884-7981 
800-MIDI-ANS 

REGIONAL SALES CONTACTS: 


Fl. Oriando (305) 291-9003 


Rugged 3db, VHF 
Wide Band 


MAXRAD, INC. introduces the first of it's family of 
truely wide band gain antennas 

The MWB8-5803 Senes was designed with the new 
broad band radio technology in mind. Available in two 
models which cover 132-150 MHZ and 150-174 MHZ 


MECHANICAL: 
Heavy duty stainless steel shock spring. 
Electro polished stainless steel radiating element 
Heavy duty thick wall housing. 


Upper and lower bushing assemblies are brass, 
copper, nickel, and chrome plated. 


¢ Plated coil wire wound on a grooved delrin coil 
support. 


¢ Triple sealed to prevent moisture leakage. 


® Coninvous 250 wan ring. 920+ OO 


¢ Radiating element remains vertical at over 90 mph 
No signal fade or gain loss due to whip bend 


@ 20 MHZ band width at 2.0:1 VSWR. 
@ 12 MHZ band width at 1.5:1 VSWR 
@ 5.5 MHZ band width at 1.25:1 VSWR. 


Watch Us For Other Models, Low Band 


and UHF Coming Soon. 
For Catalog and Price List Call: 


1-(800) 323-9122 


2495 Pan Am Boulevard 

Elk Grove, IL 60007 

Local: (312) 595-3933 

FAX: 312-595-3951 State of the Art Antennas 


Circle (102) on Fast Fact Card 
102 Mobile Radio Technology December 1987 


Midland Land Mobile Radio Modular Building Concepts, Inc. 

1690 N. Topping Ave. P.O. Box 299 

Kansas City, MO 64120 Avenel, NJ 07001 

816-241-8500 201-636-1500 

Milcom International Inc. Modular Communications Systems 

Los Alamitos, CA 90720 13309 Saticoy St. 

213-430-0516 North Hollywood, CA 91605 

Minilec Service, Inc. 818-764-1833 

piscina aa Monroe Electronics Inc. 

818-998-0826 100 Housel Ave. 

Lyndonville, NY 14098 

Mobile Mark Inc. 716-765-2254 

3900-B River Road 

Schiller Park, IL 60176 Morrison & Dempsey 

312-671-6690 Communications Inc. 

800-648-2800 19201 Parthenia St., Suite D 

Northridge, CA 91324 

Modublox & Co., Inc. 818-993-0195 

2167 Calle Guaymas 

La Jolla, CA 92037 Moseley Associates, Inc. 

619-456-0016 111 Castilian Drive 

800-525-2283 Santa Barbara, CA 93117 
REGIONAL SALES CONTACTS: 805-968-9621 


6 REGIONAL SALES CONTACTS: 
CA, Scotts Vailey (415) 947-6646 


iN, + 


CA 
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Pee eo 
‘efi TOSO0FC 
PREMIUM 


MICKEL CAndatun 
TERY 


At last! A battery manufacturer capable of 
supplying PREMIUM replacement batteries 
for hand held radios. 


With more than 10 years experience in sup- 
plying customized battery packs to the elec- 
tronic Industry and pager batteries to the 
RCC Industry, TDI brings you the quality 
you've come to expect from the Original 
Equipment Manufacturer. 


TDI Communication Batteries are competi- 
tively priced and available, from stock, for 
your immediate delivery. 


tcla 2320 WISCONSIN AVE., DOWNERS GROVE, iL 60515 
a (800) 323-7307 or (312) 971-3460 (In Illinois) 
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Motorola Inc. 3305 W. Spring Mountain Road Nokia-Mobira Inc. 
Communications Sector Las Vegas, NV 89102 2300 Tall Pines Drive, Suite 100 
1000 Mittel Drive 612-890-1360 Largo, FL 34641 
Wood Dale, IL 60191 -237-95 
312-350-3500 NCG Companies ame 
1275 N. Grove St. Norcomm Corp. 
Multiplier Industries Corp. Anaheim, CA 92806 12438 Loma Rica Drive 
P.O. Box 630 714-630-4541 Grass Valley, CA 95945 
Mount Kisco, NY 10549 ‘ 916-477-8400 
914-241-9510 NEC America Inc. 800-874-8663 
800-642-2424 Mobile Radio Div. 
4910 W. Rosecrans Ave. Northern Telecom 
John Murray Associates Hawthorne, CA 90250 1201 E. Arapaho Road 
1823 Folsom St. 213-973-2071 Richardson, TX 75081 
ee i ry oa Nett-Workk Group Inc. sialic 
200, 3700 78th Ave. S.E. NovAtel Communications Ltd. 
MX-COM, Inc. Calgary, Alta., Canada T2C 2L8 1020 64th Ave. N.E. 
4800 Bethania Station Road 403-279-5055 Calgary, Alta., Canada T2E 7V8 
Winston-Salem, NC 27105 403-295-4500 


919-744-5050 Neulink--See Celitronics 


800-638-5577 


Neutec--See Celltronics 


Newmar 
a §6=6— 291) W. Garry Ave. 

National Car Phones Santa Ana, CA 92704 
999 Bethel Road, Unit-C 714-751-0488 : 
Columbus, OH 43214 800-854-3906 Oki Telecom 
614-451-0204 Cellular Telephone Div. 
800-545-2000 Newton Instrument Co. Inc. 22-08 Route 208 

P.O. Box 727 Fair Lawn, NJ 07410 
N.C.E./Power Group International Butner, NC 27509-0727 201-654-1414 

Department 60 919-575-6426 800-554-3112 
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TALK 
HANDS FREE 


Headsets, Throat Mic, Ear Mic 


FLEXICONr 


e NO BATTERIES REQUIRED 
¢ NO RADIO MODIFICATIONS 


e PLUG COMPATIBLE FOR MOST 
MAJOR BRAND 2-WAY RADIOS 


az 


| 
i 


PSA 


ee 


CONTROLONICS CORPORATION 


6A LYBERTY WAY 
WESTFORD, MA 01886 


800-233-8639 
in Massachusetts Call (617 )692-5434 


Pees “ 


*Call For The Dealer Nearest You* 
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Omnicron Electronic 
P.O. Box 623 

Putnam, CT 06260 
203-928-0377 


ORA Electronics 
20120 Plummer St. 
Chatsworth, CA 91311 
818-701-5848 
800-431-8124 


REGIONAL SALES CONTACTS: 
CA. Campbell (408) 374-7900 

CA, Van Nuys (818) 994.4455 

FL, Miarm (305) 235-5585 

Ik, Skokie (312) 982.0220 

NY, Albany (518) 463-325! 

PA, Philadelphia (215) 928-9748 
TX Dalias (214) 484-0580 


Outlook Corp.-- See Hawa Systems 
USA Inc. 


(a 


Pac-Comm Packet Radio Systems, 
Inc. 

3652 W. Cypress St. 

Tampa, FL 33607-4916 

813-874-2980 

800-223-3511 


Pacific Circuit Design Ltd. 
P.O. Box 2476 

Sidney, BC, Canada V8L 3Y3 
604-656-8849 

800-663-7151 


Pacific West Electronics 
1870 Logan Ave., Suite A/B 
Costa Mesa, CA 92626 
714-957-1358 

800-722-3158 


Palomar Engineers 
1924-F W. Mission Road 
Escondido, CA 92025 


Panasonic Industrial Co. 
Telecommunications Div. 

Two Panasonic Way 

Secaucus, NJ 07094 

201-348-7933 

800-447-4700 


Parkinson Electronics Co. 
P.O. Box 1622 

Levelland, TX 79336-1622 
806-894-1576 

800-332-7003 


Path Products 

P.O. Box 399 
Jacksonville, TX 75766 
214-586-9812 


Penta Corp. 

1536 Sams Ave. 
Harahan, LA 70123 
504-733-1700 


Photocomm Inc. 
7735 E. Redfield 
Scottsdale, AZ 85260 
602-948-8003 
800-223-9580 


Pike & Fischer, Inc. 

Private Radio Rule Service 
4550 Montgomery Ave., Suite 433N 
Bethesda, MD 20814 
301-654-6262 


Pipo Communications 
P.O. Box 2020 

Pollock Pines, CA 95726 
916-644-5444 


REGIONAL SALES CONTACTS: 
CA. Hayward (415) 887-1440 

CA. Los Angeles (213) 820-1234 
CA, Van Nuys (818) 994-4455 

CO. Denver (303) 832-1141 

MD. Hunt Valley (301) 628-5300 
CANADA. Ont. (416) 527.1040 


PiRod Inc. 

P.O. Box 128 

Plymouth, IN 46563-0128 
219-936-4221 


Plexsys Corp. 
P.O. Box 3217 
Quincy, IL 62305 
217-233-0692 


PolyPhaser Corp. 

1425 Industrial Way 
Gardnerville, NV 89410-1237 
702-782-2511 

800-325-7170 


Positron Industries, Inc. 

4810 Jean Talon W. 

Montreal, Que., Canada H4P 2N5 
514-738-2200 


Power Conversion Products Inc. 
P.O. Box 380 

Crystal Lake, IL 60014 
815-459-9100 


Power Group International 
2200 West 66th St. 
Richfield, MN 55423-2197 


Primus Electronics Corp. 
18424 N.E. Frontage Road 
Joliet, IL 60435 
815-436-8945 

800-435-1636 


C 


Quanta Systems Corp. 
1455 Research Blvd. 
Rockville, MD 20850 
301-279-8700 


Quinton Corp. 
One Quintron Way 
Quincy, IL 62305 
217-223-3225 


a 


Racom 
5504 State Road 


Cleveland, OH 44134 
216-351-1755 


Radio Systems, Inc. 

3421 S.W. 24th Ave. 

Fort Lauderdale, FL 33312-5006 
305-587-9135 


Railfone, Inc. 

Sub. of GTE Airione, Inc. 
2809 Butterfield Road 
Oak Brook, IL 60521 
312-572-1800 
800-AIR-TELE 


Ramsey Electronics Inc. 
2575 Baird Road 

Penfield, NY 14526 
716-586-3950 


Raven Electronics Corp. 
400 Wolverine Way 
Sparks, NV 89431 
702-359-3700 


Raven Radio Mfg., Inc. 
6902 N. Oak Trafficway 
Kansas City, MO 64118 
816-436-4435 


Reach Electronics, Inc. 
P.O. Box 308 

Lexington, NE 68850 
308-324-6661 


Regency Electronics 
7707 Records St. 
Indianapolis, IN 46226 
317-545-4281 


Repco Inc. 
2421 N. Orange Blossom Trail 
Orlando, FL 32804 
305-843-8484 
REGIONAL SALES CONTACTS: 
CA Alta Loma (714) 980-3244 
CO. Littieton (800) 232-4545 
Ft, Melbourne (3905) 259-2713 
NH, North Hampton (603) 964-5294 
OR, West Linn (503) 636-2380 
TX, Dallas (214) 357-8207 
TX, Dallas (214) 484-0580 
TX, Ining (214) 790-7205 


Reproduction Technologies, Inc. 
P.O. Box 790 

Bristol, IN 46507 

219-848-5233/34 


Research Electronics Inc. 
1570 Brown Ave. 
Cookeville, TN 38501 
615-528-5756 


RF Concepts 
2000 Humboldt 
Reno, NV 89509 
702-827-0133 


R.F. Gain Ltd. 

116 S. Long Beach Road 
Rockville Center, NY 11570 
516-536-8868 


RF Industries 
10040 Mesa Rim Road 
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Pager 
Replacement 
me Insurance _ 
come Originated in 1972. 
ervice ion = : 
. Liability 
” Pn Originated in 1973 
Replacement Insurance 
Originated in 1974 
The 
Wyant The ‘Right Frequency’ 
Ay For alia ie ek: 800-344-7390 (Inside California) 
Mec VOY pp pple 800-344-7391 (Outside California) 
Lemrante PYRE Brotection 209-432-0892 (Facsimile) 
Since 1972! 


P.O. Box 9545 
Fresno, California 93793 
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San Diego, CA 92121 Royal Insurance Scala Electronic Corp. 
619-587-0656 9300 Arrowpoint Blvd P.O. Box 4580 
800-233-1728 Charlotte, NC 28210 Medford, OR 97501 
, 503-779-6500 
R F Products Ruf-Nek Building Co. a 
P.O. Box 33 P.O. Box 50930 SCE (Spectrum Communications and 
Rockledge, FL 32955 Denton, TX 76206 Electronics) 
305-631-0775 817-387-0557 62 Bethpage Road 
Hicksville, NY 11801 

Rules Service Co. 516-822-9810 

Richardson Electronics 7658 Standish Place, Suite 106 800-645-4357 
RF Gain Rockville, MD 20855 REGIONAL SALES CONTACTS: 

40W267 Keslinger Road 301-424-9402 5, 


Lafox, IL 60147 
312-232-6400 


800-323-1770 
Riser-Bond Instruments s a oe ie ote) Se Scientific Dimensions Inc. 
. O. Box Sa _ iain P.O. Box 26778 
pretest Sabre Communications Corp. Albuquerque, NM 87125 
P.O. Box 536 505-345-8674 
Ritron Inc. Sioux City, IA 51102 800-523-6180 
eal ape nan Scientific Radio Systems 
317-846-1201 Howard W. Sams & Co. 367 Orchard 
4300 West 62nd Rochester, NY 14606 
Rohde & Schwarz, Inc. Indianapolis, IN 46268 716-235-2040 
4425 Nicole Drive 317-298-5400 
Lanham, MD 20706 800-428-SAMS SEA, Inc. 
301-459-8800 7030 220th St. S.W. 
Savoy Electronics Mountlake Terrace, WA 98043 
ROHN P.O. Box 5757 206-771-2181 
P.O. Box 2000 Fort Lauderdale, FL 33310 
Peoria, IL 61656 305-563-1333 Secom Systems 
309-697-4400 800-327-1282 3402 Oakcliff Road 
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Year’s of development and 


The new standard has arrived... design led to perfection 
om for environmentally and reliability 
—_. a controlled equipment we 
_ shelters. se) eee eee ee 
e Telecommunications ® © ON. OFF CALL CHANNEL 
e Petrochemical 
: ‘ ¢ Broadcast 
* Railroad 
© Utilities 
~~ Electronics 
Synthesized - programmable to 
The security of environmental control, pioneered by 40 channels 


Universal Shelters. is the standard others are following Any standard CTCSS tone on 
Experience Universal's commitment to excellence and h ' 

discover how economical and flexible these shelters any channe 

can be for your needs. Either knock-down or factory Busy channel lockout 

assembled, they are produced with state-of-the-art Timeout timer standard 
technology, sophisticated production techniques, high Locking slide dash mount standard 
quality materials and skilled workmanship Quick mobile to base change over 


Call our engineers today (408) 436-0299 


The 1500 series includes the 1530 (136-174 MHZ), 1550 
(400 -520 MHZ) and T508 115/230 VAC power supply. 


Tait Electronics U.S.A. Inc. 


In Touch With Tomorrow's Technology 


SPT A Ibe In Touch With Tomorrow's Tachnology 
’ Suite 110, 9434 Old Katy Road, Houston, Texas 
77055 Phone (713) 984-8684 Telex: 203179 


309 E. Brokaw Road, San Jose, CA 95112 
Circle (106) on Fast Fact Card 
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Atlanta, GA 30340 
404-455-0672 
800-241-9409 


Securitron Co. 
P.O. Box 32145 
San Jose, CA 95132 
408-263-6434 


Selectone Corp. 
23278 Berhardt St. 
Hayward, CA 94545 
415-887-1950 
800-227-0376 


REGIONAL SALES CONTACTS: 
CA. Hayward (800) 821-0107 
cA Van Nuys (800) 262-4968 
c 
0. 


eer { Y 892-1677 

KS, Overland Park (913) 492.6212 
KY, Florence (800) 356-2223 

MD. Cockeyviite (800) 492-7666 
MA, North Sentuate (817) §45-§505 
No, Ch 10) 522-4543 

0) 582.264! 
deiptia (B00) 444-7233 
AUSTRALIA, Queensiand {075} 35 8932 
CANADA, Ont (416) 743-790! 
ITALY, Varose (O33 1) 771-203 
WALES, Dyled (O64 6) 601567 


Sencore Inc. 

3200 Sencore Drive 
Sioux Falls, SD 57107 
605-339-0100 
800-843-3338 


Sentry Mig. Co. 
Crystal Park 
Chickasha, OK 73018 
405-224-6780 


Setcom Corp. 

1400 Stierlin Road 
Mountain View, CA 94043 
415-965-8020 


Shaffer Associates, Inc. 
601 Milam, Suite 2700 
Houston, TX 77002 
713-224-4404 


Shinwa Tsushinki Co., Ltd. 
12-2 Hamadayama 4-Chome 
Suginami-Ku, Tokyo Japan T168 
03-313-1211 


Shure Brothers Inc. 
222 Hartrey Ave. 
Evanston, IL 60202-3696 
312-866-2200 


S&I Technical Services 
P.O. Box 790 

Mariposa, CA 95338 
209-966-5500 


Signal Measurement Co. 
8410 Prine 

Magnolia, TX 77355 
713-356-6816 
800-527-1079 


The Signal, A Div. of Richard 
Hardenbergh Insurance Agency 

151 S. Warner Road, Suite 304 

Wayne, PA 19087 

215-341-1300 

800-558-0551 


Signals Communications Corp. 
P.O. Box 4833 

Manchester, NH 03108 
603-669-0600 


Sigtec Pty. Ltd. 

P.O. Box 304 

Seaford, Victoria, 3198, Australia 
613-7860077 


Sigtone Inc. 

6290 Sunset Blvd., Suite 1126 
Los Angeles, CA 90028 
213-463-4474 


Simrad, Inc. 

620 N.W. Bright St. 
Seattle, WA 98107 
206-789-6482 
800-426-5565 


Sinclair Radio Labs Inc. 
675 Ensminger Road 
Tonawanda, NY 14150 
800-228-2763 


SMC 

8410 Prine 
Magnolia, TX 77355 
713-356-6816 
800-527-1079 


REGIONAL SALES CONTACTS: 
AK, Anchorage (9071 349-8790 

CA. North Halivwood (213) 877-7129 
CA. Bancho Cordova (916) 635-5899 
{D, Bosse (208) 262-1272 

it, Hanover Park (2 12} 830-5070 

(N. Carmel (31 7} 844-4530 

Ma, Nortn Soruate (617) 545-0652 
NY. Bellmore (516) 679-8774 

OW. Fauhata (573) 874-3232 

OR, Hilisboro (503) 640-4819 

WA, Olympia (206) 854-7965 

WA, Seattie (206) 641-5941 


Solar SignAge, Inc. 
P.O. Box 1130 
Stafford, TX 77477 
713-933-1578 


Solarex 

1335 Piccard Drive 
Rockville, MD 20850. 
301-948-0202 


Solartron Instruments 
20 North Ave. 
Burlington, MA 01803 
617-229-4825 
800-CALL-SOL 


Solid State Communications, Inc. 
21060 Corsair Blvd. 

Hayward, CA 94545 

415-785-4610 

800-227-1226 


REGIONAL SALES CONTACTS: 
CA (916) 635-5899 
CA (714) 842.9789 
CO (303) 733-5561 
Fi (305) 387-2689 
i (3:12) 830-5070 
Mi (313) 547.477! 
VN (612) 430-1572 
MO (314) 291-784! 
NH (603) 524-7793 
NY (315) 437-8387 
N¥ (201) 256-0455 
NC (704) 324-0174 
OH (216) 562-9872 
OR (206) 382-0376 
TX (512) 494-6822 


Sonar Radio Corp. 
3000 Stirling Road 
Hollywood, FL 33021 
305-981-8800 


Speco Components 
P.O. Box 624 
Lindenhurst, NY 11757 
516-957-8700 


Spectracom Corp. 

101 Despatch Drive 

East Rochester, NY 14445-1484 
716-381-4827 


Spectrum Communications Corp. 
1055 W. Germantown Pike 
Norristown, PA 19403 

215-631-1710 


Spectrum Planning, Inc. 
251 W. Renner Road 
Richardson, TX 75080 
214-680-1000 


Spectrum Technology, Inc. 
209 Dayton Ave., Suite 205 
Edmonds, WA 98020 
206-771-4482 


Speedcall Corp. 
2020 National Ave. 
Hayward, CA 94545 
415-783-5611 


A.W. Sperry Instruments 
245 Marcus Blyd. 
Hauppauge, NY 11787 


Spilsbury Communications Ltd. 
120 E. Cordova St. 

Vancouver, BC, Canada V6A 1L1 
604-684-4131 


S&S Mig. 

P.O. Box 891 
Carthage, MO 64836 
417-358-6218 


Standard Communications Corp. 
P.O. Box 92151 

Los Angeles, CA 90009-2151 
800-257-1357 

800-824-7766 


Stantel Information Systems 
231 S. Bemiston, Suite 816 
St. Louis, MO 63105 


Stantel Telecommunications Inc. 
500 Fairway Drive, Suite 201 
Deerfield Beach, FL 33441 
305-426-4100 


Sti-Co Industries 

P.O. Box 97 

Buffalo, NY 14213-0097 
716-881-3287 


Sunrise Credit Services, Inc. 
69 Merrick Road 

Copiague, NY 11726 
800-645-9824 


Swager Communications, Inc. 
P.O. Box 569 

Angola, IN 46703 

219-495-5165 
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Sweet Electronics Corp. 
P.O. Box 103 

Waterloo, IL 62298 
618-939-3870 


Syntec Communications Systems 
5466 Complex St., Suite 201 

San Diego, CA 92123 

619-277-3900 


TAD USA 

2614 Western Ave. 
Seattle, WA 98121 
206-443-9265 
800-551-9922 


Tait Electronics USA, Inc. 
9434 Old Katy Road, Suite 110 
Houston, TX 77055 
713-984-8684 

800-222-1255 


LA Kenner (504) 443. hs 
= 17) 5 B 


TDI Batteries 

2852 Hitchcock 

Downers Grove, IL 60515 
312-971-3460 
800-323-7307 


REGIONAL SALES CONTACTS: 
CA, North Hollywood (8 ! 8) 766-2317 
CA, Rancho Cordova (9 ao) 625-5899 


HERR SALES CONTACTS: Ga Alphare tg (404). 442 


TAC 
2415 Braga Drive 
Broadview, IL 60153 


j /é z 
TX. Lewisville 3 14) $94.247 4 
VA, Charlottesville (804) 293-6373 


Technical Marketing Inc. 
4201 Dunberry Lane 
Minneapolis, MN 55435 
612-920-2554 


EXPANDABLE 
800 MHz TOWER MOUNT 


US. Pot. = 4.565.972 


RECEIVER MULTICOUPLERS 


Tekk Inc. 

3939-N N.E. 33rd Terrace 
Kansas City, MO 64116 
816-455-1655 


Tektronix 

P.O. Box 500 
Beaverton, OR 97077 
503-627-7111 


Teledyne Energy Systems 
110 W. Timonium Road 
Timonium, MD 21092 
301-252-8220 


Telefind Corp. 

3081 Salzedo St., Suite 302 
Coral Gables, FL 33134 
305-442-0221 

800-422-4442 


Telemobile Inc. 
19840 Hamilton Ave. 
Torrance, CA 90502 
213-538-51000 
800-356-2122 


Telescan Corp. 

9355 Dielman Industrial Drive 
St. Louis, MO 63132 
314-997-4570 


Teletec Corp. 
P.O. Box 20405 
Raleigh, NC 27619 
919-556-7800 


Telewave, Inc. 
1155 Terra Bella Ave. 
Mountain View, CA 94043 
415-968-4400 
800-331-3396 

REGIONAL SALES CONTACTS: 


* Selectable backup preamplifier 
* Low noise, Bipolar, 25 dB gain preamp 
* Sensitivity improvement of 5 dB avg. 
* Optional tower preamp test system 
Write for "SYSTEM IMPROVEMENT ANALYSIS” (Lit. * D507H6) 
and brochures for 800 MHz (Lit. # 0203C4), and 
UHF/800 MHz (Lit. # D206D6) tower mounts 


For other Product Line Information... 
Duplexers, Cavity Filters, Repeater Amplifier Systems, 
and RF System Products, write: 


TX RX SYSTEMS, INC. 
8625 Industrial Parkway, Angola, NY 14006 
(716) 549-4700 / Telex: 755770 

24 hr Fax No: (716) 549-4772 


MEXICO, Cot Ravers te (008) 523, 3655 


a 
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Teltron-North America 
5801 Lee Highway 
Arlington, VA 22207 
703-533-8555 


Telular 

8401 N. Crawford 
Skokie, IL 60076 
312-677-6000 


Tessco 
101 Lakefront 
Cockeysville, MD 21030 
301-785-5300 
800-638-7666 
REGIONAL SALES CONTACTS: 


L, Schaum 
NV, Sparks (7 


Test Probes Inc. 
9178 Brown Deer Road 
San Diego, CA 92121 
619-535-9292 
800-368-5719 


Texas Instruments 
Data Systems Group 
5701 Airport Road 
Temple, TX 76503 
800-527-3500 


Texscan Instruments Div. 
3169 N. Shadeland Ave. 
Indianapolis, IN 46226 
317-545-4196 

800-344-2412 


Touch Communications Co. 


P.O. Box 36889 
Houston, TX 77236 
713-778-0134 
800-468-0044 


TPL Communications, Inc. 
3336 San Fernando Road 
Los Angeles, CA 90065 
213-256-300 
800-HI-POWER 

REGIONAL SALES CONTACTS: 


CA. Santa Fe Sorings (213) 949-7005 


CA. Torrance (213) 327-2151 
Oriando (305) 291-9009 

FL, Orlando (305) 834-3484 

it, Schaumburg (312) 576-5832 
NJ. Clifton (201) 4 73. 1623 

NY, New York (2132) 989-5939 
OW, Cincinnati (5 13) 489-1755 
TX. Houston (800) 222-1255 


VA Lynchburg (804) 528-7000 


Trans Com, Inc. 

703 13 Annoreno Road 
Addison, IL 60101 
312-543-9055 


Transcrypt International, Inc. 


1440 Buckingham Drive 
Lincoln, NE 68506 
402-483-2961 
800-228-0226 


Transmission Structures Ltd. 


P.O. Box 907 
Vinita, OK 74301 
918-256-7883 


Triad Systems North Scituate, MA 02060 
P.O. Box 131150 617-545-5506 
Tyler, TX 75713 800-343-5519 


9 e 5 
214-595-5411 TX RX Systems Inc. 


8625 Industrial Parkway 
Angola, NY 14006 
716-549-4700 


Trilectric--See Celltronics 


Trylon Mig. Co. Ltd. 


P.O. Box 186 
Elmira, Ont., Canada N3B 2Z6 
519-669-5421 aig 

6345 Castleway Court 
Two Comm Inc. Indianapolis, IN 46250 
766-R Country Way 800-521-9528 


EXPANDABLE T-PASS' 
800 MHz TRUNKING 


TRANSMITTER MULTICOUPLERS 


® Multicouple up to 20 Transmit 
channels on 1 antenna over the 
entire 806-960 MHz band with 
250 KHz channel spacings. 


Shown is a 10 channel version 
with Receiver Multicoupler and 
Tower Mount Preamp controls 
mounted at the top of the T-Pass 
rack using optional 19" adaptor 
brackets. Without this option, 
space is available for incre- 
mental expansion from 1 to 15 
channels. 


Transmitter channels with 
125 Watt lsolator Loads also 
available. 


Monitor or retune Tx channels 
with —30 dB RF Sampler on 
each 60/125 Watt Isolator Load. 


Single antenna Transmit- 
Receiver models also available. 


Write for Lit. #E211D7 


Come See Us at the Land Mobile Expo East, 
Booth #324, 326. 


> 


Model No, 73-90-01-10-60-MA 
(Rx system products not included) 


For other Product Line information 
Duplexers. Cavity Filters. Repeater Amplifier Systems, 
and RF System Products, write 


TX RX SYSTEMS, INC. 
8625 Industrial Parkway, Angola, NY 14006 
(716) 549-4700 / Telex: 755770 

24 hr Fax No: (716) 549-4772 


TUE EEE 


EO 
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Unipage, Ine. 
1509 Falcon St. 
De Soto, TX 75115 
800-367-2864 
REGIONAL SALES CONTACTS: 


2-25.06 


CO. iistite 1303) 974- B35 | 
GA Aoswei! (404) 998- 97. 


ft. Schaumburg | (342) 


TOOK “é 
WA Seattle (206) 643-7 >) | 17 


Universal Shelters Inc. 
P.O. Box 610067 

San Jose, CA 95161-0067 
408-436-0299 


URDC Measurement, Inc. 
P.O. Box 520 

West Jordan, UT 84084 
801-561-9588 

800-821-2451 


Utility Structure, Inc. 
P.O. Box 598 
Brookfield, WI 53008 
414-782-9355 


Utility Tower Co. 

P.O. Box 12369 
Oklahoma City, OK 73157 
405-946-5551 


ECD-930 
DTMF 
MICROPHONE 


The ECD-930 microphone is a hand 
held microphone incorporating a 
dual tone multi-frequency (DTMF) 
generator. This microphone will 
match virtually any transmitter and 
meet any DTMF signaling require- 


ment. 


Pre-amplified electret with built-in DTMF generator. 


1.00M Hz crystal controlled digital integrated circuit to 
generate standard DTMF signals accurate to +.2% 


Fully adjustable twist, + 20dB. 


Auto keyup of transmitter is standard on all models for manual 
keyboard entry. The auto keyup function can sink up to 
100 ma. Auto keyup may be disabled if desired by removing 


1 jumper wire. 
Internal pots adjust: 


1. Microphone audio level 
2. Tone audio level 


Valmont Industries, Inc. 
W. Highway 275 

Valley, NE 68064 
402-359-2201 
800-228-9863 


VDO-PAK Products 
P.O. Box 290969 

Port Orange, FL 32029 
904-756-9770 
800-874-5906 


Vector Structural, Inc. 
P.O. Box 673 

Mansfield, TX 76063 
817-473-9386 


VFP, Inc. 

3525 Aerial Way Drive S.W. 
Roanoke, VA 24018 
703-344-0966 


Vocom Products Corp. 
1161 E. Tower Road 
Schaumburg, IL 60173 
312-885-3296 
800-USA-MADE 


REGIONAL SALES CONTACTS: 
CA. Cameron Park (916) 933-5143 
CA, Var Nuys (818) 994-4455 
GA, Doraville (404) 455-0677 
MO. Maryland {3 14) 293-784! 


NH. Manchester (603) 472-2297 

NJ Totowa (201) 256-0455 

i Part Chnton (479) 797-2020 
(503) 636-2380 

tx Mans! ,etd (817) 493-7077 


Voice Control Systems 
14140 Midway Road, Suite 100 
Dallas, TX 75244 
214-386-0300 


SUCRE 


Wacom Products Inc. 
P.O. Box 21145 

Waco, TX 76702 
817-848-4435 


Les Wallen USA 
19 Aero Drive 
Amherst, NY 14225 
716-634-0634 


Wavetek RF Products 
5808 Churchman Bypass 
Indianapolis, IN 46203-6109 
317-787-3332 


Webster Communications Inc. 
115 Bellarmine 
Rochester, MI 48309 
313-375-0420 
800-521-2333 
Product Directory begins on page 10 


HEAR ithe 
LUNAR DIFFERENCE! 


Power Amplifiers 


exceptionally clean, linear (class AB) for all- 
mode operation, with built-in preamp 


ideal for base or mobile 
superbly engineered and built in U.S.A. 


GaAsFET Preamplifiers 
high gain, low noise, superb dynamic range 
use with confidence in high RF environment 


join our thousands of satisfied customers in 
land mobile, military and other commercial 
applications...to 1000 MHz or more 


Multicouplers and Special Systems Available 


3. Balance between high and low tones (twist). ¥ 
Factory Direct for Quick Service 


* 12 digit positive tactile feel keyboard. 


ECD 


ELECTRONIC CIACUIT & DESIGN, INC. 
Route 83 South, Exit 17 
Post Office Box 485 
New Cumberland, PA 17070 


= 
eet tebe Ee fab 


LINAR 


COMMUNICATIONS & SYSTEMS DIVISION 


7930 Arjons Drive ¢ San Diego, CA 92126 
Telephone (619) 549-9555 * Telex 181747 


Phone Number (717) 774-3193 
(717) 774-3246 FAX 
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Weinschel Engineering 
1 Weinschel Lane 
Gaithersburg, MD 20877 
800-638-2048 


Western Mobile Telephone 
1924 S. Anaheim Blvd. 
Anaheim, CA 92805 
714-774-0520 

800-435-9800 


Western Towers 
P.O. Box 2040 

San Angelo, TX 76903 
915-658-6539 
800-622-6539 


Wilmore Electronics Co., Inc. 


P.O. Box 1329 
Hillsborough, NC 27278 
919-732-9351 


Wisco International Ltd. 
690 West 28th St. 
Hialeah, FL 33010-1293 
305-888-1676 


W & W Associates 
(Batteries 'R’ US) 
29-11 Parsons Blvd. 
Flushing, NY 11354 
718-961-2103 
800-221-0732 


Yaesu USA 

P.O. Box 6006 
Artesia, CA 90702 
213-404-2700 


Zetron, Inc. 


2930 Richards Road §.E, 
Bellevue, WA 98005-4479 


206-644-1300 
Z K Cellest Systems 


108 E. Fremont Ave., Suite 80 


Sunnyvale, CA 94087 
408-248-8832 


To list your company in 
next year’s Buyers’ Guide, 
contact Pat 


Product Directory begins on page 10 


VHF 

(140-175) 

®@ No Hole 

@ Easy to Mount 

® Rugged 

® Superior 
Performance 

® Radiator Snaps 
On and Off 

© Competitively Priced 


UHF 

(420-520) 

® 3db gain 

® No Hole 

®@ Easy to Mount 

® Augged 

® Superior 
Performance 

© Radiator Snaps 
On and Off 

© Competitively Priced 


O 220 MHz Available Soon! O 


3 55%>=:: 
me 
oy 
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Blanton, 
Mobile Radio Technology, 
P.O. Box 12901, Overland 
Park, KS 66212. 


Blue listings are 
your “key” to im- 
mediate informa- 
tion. Refer to the 
ad pages listed and 
use the Fast Fact 
Card to get the 
details! 


Dixcom 


“THE SMALL SYSTEM SPECIALISTS” 


CUSTOMIZED TELEPHONE INTERCONNECT 


VHF & UHF PORTABLES: 


* Use as a Cordless Phone in: | 
Factory - Warehouse - Hospital 


* Wireless Microphone for your PA System 
* Access all stations on your Intercom 
* Talk unit to unit 


* Talk Back Paging 


DiIXCOM we 800-327-1282 


P.O. Box 5727, Fort Lauderdale, FL 33310 
TEL: 305-563-1333 — FAX: 305-563-1378 


COMMUNICATIONS naan 
3900-B River Road @ Schiller Park, IL 60176 © 312-671-6690 


brings imagination and innovation to 
antennas and has been 
since 1948 !! 
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‘Trade Associations 
Directory 


American Association of State Highways 
and Transportation Officials 

444 N. Capitol St. NW 

Suite 225 

Washington, DC 20001 

202-624-5800 

Francis B. Francois, executive director 


American SMR Network Association 
(ASNA) 

1835 K St. NW 

Suite 203 

Washington, DC 20006 

202-331-7773 

Russell Fox, executive director 


Associated Public-Safety Communications 
Officers (APCO) 

930 Third Ave, 

P.O, Box 669 

New Smyrna Beach, FL 32070-0669 

904-427-3461 or 904-428-8700 

Robert E. Tall, executive director 


Association of American Railroads (AAR) 
50 F St. NW 

Washington, DC 20001 

202-639-2215 

L.M, Himmel Sr., executive director 


Canadian Radio Common Carriers 
Association (CRCCA) 

214 Morton St. 

Suite 201 

Toronto, Ontario, Canada M4S 1A6 

416-483-5176 

Laura LaPrairie, executive director 


Cellular Telecommunications Industry 
Association (CTIA) 

1990 M St. NW 

Suite 610 

Washington, DC 20036 

202-785-0081 

Robert Maher, president 


Communications Marketing Association 
(CMA) 
501 W. Algonquin Road 


Arlington Heights, IL 60005 
312-593-8360 
Walter Ullrich, president 


Energy Telecommunications and Electrical 
Association (ENTELEC) 

P.O. Box 795038 

Dallas, TX 75379-5038 

214-578-1900 

Martha Fike, executive director 


Forest Industries Telecommunications (FIT) 
P.O. Box 5446 

3025 Hilyard St. 

Eugene, OR 97405 

503-485-844] 

Don McConaughy, president 


International Association of 
Chiefs of Police (IAFC) 
P.O. Box 6010 
13 Firstfield Road 
Gaithersburg, MD 20878 
301-948-0922 
Jerald R. Vaughn, executive director 


International Association of 
Fire Chiefs (IAFC) 

1329 18th St. NW 

Washington, DC 20036 

202-833-3420 

Robert H. Ely, president 


International Taxicab Association 

3849 Farragut Ave. 

Kensington, MD 20895 

301-946-5702 

Alfred LaGasse, executive vice president 


Land Mobile Communications Council 
(LMCC) 

1150 17th St. NW 

Suite 1000 

Washington, DC 20036 

202-956-5600 

Herb L. Massie, president 


National Association of Business 
and Educational Radio (NABER) 


1501 Duke St. 

Suite 200 

Alexandria, VA 22314 
703-739-0300 

E.B. “Jay” Kitchen, president 


National Association of Radio and 
Telecommunications Engineers (NARTE) 

P.O. Box 15029 

Salem, OR 97309 

$03-581-3336 

John Holmberg, executive director 


National Association of Regulatory Utility 
Commissioners (NARUC) 

12th and Constitution Ave, NW 

P.O. Box 684 

Washington, DC 20423 

202-898-2200 

Paul Rogers, administrative director 


Radio Club of America 
324 S. Third Ave. 
Highland Park, NJ 08904 
201-246-7271 

Fred M. Link, president 


Special Industrial Radio Service 
Association (SIRSA) 

1700 N. Moore St. 

Suite 910 

Rosslyn, VA 22209 

703-528-5115 

Mark E. Crosby, president 


Telocator Network of America 
2000 M St. NW 

Suite 230 

Washington, DC 20036 
202-467-4770 

William J. Hotes, president 


Uutilities Telecommunications Council (UTC) 
1150 17th St. NW 

Suite 1000 

Washington, DC 20036 

202-956-5651 

Charles Ostler, president 


— rr EEE 
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FCC Offices 
Directory 


Office of Plans and Policy 
Peter K. Pitsch, 
CHICE ore ce ipso e843 202-653-5940 
Thomas Spavins, 
deputy chief..... 202-653-5940 


Office of Engineering 
and Technology 
Thomas P. Stanley, 
chief engineer. . .202-632-7060 


Private Radio Bureau 
Michael T.N. Fitch, 
BHICE 0 evacuees: werpaedss 202-632-6940 
Ralph A. Haller, 
deputy chief... .. 202-632-6942 
Land Mobile and 
Microwave Division 
Richard J. Shiben, 
chief ........... 202-632-7597 
Renee Licht, 
deputy chief..... 202-632-7597 
Rules Branch 
Frederick J. Day, 
Chief isi, eas ences 202-634-2443 
F. Ronald Netro, 
deputy chief..... 202-634-2443 
Compliance Branch 
W. Riley Hollingsworth, 
chief owas uowany 202-632-7125 
Licensing Division 
Land Mobile Branch 
Terry Fishel, 
GRICE wcseneascorsaeeh sexe 717-337-1411 


Common Carrier Bureau 
Gerald Brock, 
chief's 303. agers 202-632-6910 
Mary Beth Hess, 
legal assistant to 
the bureau chief. . 202-632-6910 
Mobile Services Division 
Kevin J. Kelley, 
CHIC: ne:0:0 eceiacesscace 202-632-6400 
Myron C. Peck, 
deputy chief..... 202-632-6400 
Legal Branch 
Abraham A. Leib, 
CHG fccearcsmnuas sewsses 202-632-6450 
Engineering Branch 
James H. Bennett, 
CIEL. neous sda 202-653-5560 
Operations Branch 
Maria A. Ringold, 
CMe fssawies ses 202-254-6810 


Interference complaints 
Land mobile, 
common carrier 
202-653-5560 
Land mobile, other than 
common carrier 
717-337-1212 


public safety 
special emergency 
business 

other industrial 
land transportation 


Low-Loss Isolation 


Looking at an AM tower 
as a prime location for 
your cellular radio 
antenna? Moseley 
designs low-loss 
isocouplers, with 
high breakdown 
voltage facilitating 
easy antenna 
installation. See 
specifications 
for VHF/ UHF 
applications. 


Model Frequency Loss Loading 


ICU-1D 800-1000 MHz 0.5 dB 8 pF 
ICU-2D 410-530 MHz 0.5dB 14 pF 
ICU-3D 135-180 MHz 0.5dB~ 17 pF 
ICU-5 1.5-1.71 GHz 0.75dB 7pF 
Specifications subject to change without 
notice 


Call or write for more information 


Moseley 


111 Castilian Drive 
Santa Barbara, CA 
93117-3093 


Phone 805 968 9621 
Telex 658448 
Cable: MOSELEY 
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Land Mobile 
CRYSTALS 


¢ QUALITY PRODUCT 
¢ PROMPT DELIVERY 


Crystal Prices 
Quantity 1-4 $7.50 $U.S. 


Premium Service Available 
— Lifetime Warranty 


LESMITH CRYSTALS 


«People and Precio 


PO. Box 846, 

54 Shepherd Road, 
Oakville, Ontario, 
Canada L6j 5C5 
Telephone: (416) 844-4505 
Telex: 06-982348 
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‘Telocator 


wrap-up/review 


Minilec Service’s simple technical innovation promises to boost voice paging 
popularity. Nationwide paging grows as companies jockey for position. 
Telocator Network of America restructures for the future. 


By Don Bishop 
Editorial Director 


Products, services and political 
activity captured the interest of 
those who attended Telocator Net- 
work of America’s national conven- 
tion Oct. 20-24 in San Francisco. 

Voice storage and retrieval cir- 
cuitry developed by Minilec Service 
promises to: 

® boost voice paging popularity; 

® offer an alternative to two-way 
radio users who are considering mo- 
bile data communications; and 

¢ make it possible to record parts 
of a cellular phone conversation. 


To receive information from 
the companies mentioned in this 
article, circle on the Fast Fact 
Card on page 131 the numbers 
listed below: 


Contemporary Group 

Circie (200) on Fast Fact Card 
Cue Paging 

Circle (201) on Fast Fact Card 


Metrocast 


Circle (202) on Fast Fact Card 
Minilec Service 

Circle (203) on Fast Fact Card 
National Satellite Paging 

Circle (204) on Fast Fact Card 
Network Paging 

Circle (205) on Fast Fact Card 
Telefind 

Circle (208) on Fast Fact Card 


The circuitry may boost the 
popularity of voice paging because 
it can store multiple messages and 
replay them at a rate slowed by a 
factor of three times or more. The 
pager can remain quiet or unat- 
tended during reception. Voice 
retrieval built into the pager allows 
the user to review messages and 
makes unnecessary a “quick draw” 
from the belt to raise the pager to 
one’s ear in lime to hear an incom- 
ing message. 

Slowing the replay of messages 
received permits transmitting the 
messages at a higher speed. High- 
speed voice transmission reduces the 
airtime consumed. Methods that 
reduce airtime consumed per 
message always are popular among 
paging system operators. 


Record two-way messages 

Installed in a two-way radio, the 
circuit can record several separate 
messages under DTMF (Touch- 
Tone) control exercised by the dis- 
patcher, so the mobile operator can 
replay them at will. The circuit also 
records the most recent 52 seconds 
of conversation for later replay, 
transmits recorded messages in 
functions similar to those of an 
answering machine or car alarm, 
and retransmits received messages in 
a simplex repeater mode. 

Installed in a cellular phone, the 
circuil’s “record” and “playback” 
buttons allow the user to record and 
replay selected segments of a con- 


versation, such as driving directions 
or a list of items. Described as a 
voice scratchpad, this function of- 
fers a safe way for a driver to take 
notes. It works with handsets and 
with hands-free cellular units. The 
circuit can be configured to work as 
a telephone answering machine or to 
provide automatic dialing and the 
replay of a recorded message in con- 
junction with a car alarm, 


Nationwide paging 

Technology and marketing battles 
continue between nationwide paging 
services. 

National Satellite Paging uses 
dedicated 900MHz transmitters and 
numeric pagers. Contemporary 
Group also will use 900MHz. 

Metrocast shares existing VHF 
transmitters owned by radio com- 
mon carriers to carry messages to 
alphanumeric pagers. Telefind will 
share existing RCC VHF and UHF 
transmitters. 

Cue Paging uses FM broadcast 
station subsidiary carrier authoriza- 
tions (SCAs, or subcarriers) to carry 
messages to alphanumeric pagers. 

Technology battle: “A 900MHz 
system is the only one that sends a 
message through all its transmitters 
at once, covering the entire nation.” 
“Subcarriers use FM broadcast sta- 
tion transmitters with higher power 
than conventional paging transmit- 
ters.” “Existing RCC transmitter 
coverage areas are proven; ‘dead 
spots’ have been corrected.” 


aS tl 
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Marketing battle: “Systems with 
the least new capital construction 
offer customers better rates.” “Na- 
tionwide paging service customers 
will find that alphanumeric capabili- 
ty is essential.” “My system covers 
more —cities— markets —land 
area — population—than yours.” 

Telefind vice president Ted An- 
dros, speaking after the panel ses- 
sion, criticized Telocator for in- 
viting representatives of National 
Satellite Paging, Contemporary 
Group and Cue Paging in the first 
place. “They have nothing to offer 
Telocator members,” he said, 
“unless they hope to rent pagers to 
them individually. Only Telefind 
and Metrocast share revenues with 
RCCs in exchange for carrying pag- 
ing messages. The others transmit 


mounting, 


mobile radio equipment 


messages to customers using their 
own transmitters or via facilities 
leased from broadcasters.” 

A sixth nationwide paging com- 
pany, Network Paging, is in the in- 
itial stages of connecting existing 
private carrier systems to relay mes- 
sages nationwide on 152.480MHz. 


Association struggles 

Telocator itself continues to wres- 
tle with issues that affect its health 
and growth, such as how to recon- 
cile the interests of large and small 
members, and paging and cellular 
telephone members. The association 
has responded with weighted voting 
for members and changes in the 
board of directors. 

Mobile Communications Cor- 
poration of America senior vice 


president of engineering Jai Bhagat 
was elected to chair what will 
become a single board of directors. 
The new board will be formed from 
what previously were separate 
cellular telephone and paging 
boards. (The paging board also 
represented conventional mobile 
telephone interests.) 

The new board will have 27 repre- 
sentatives from companies classified 
by size: large, medium and small, 
with nine from each classification. 
Each director will have one vote. 
Changes in the board structure are 
expected to be in place well before 
the next Telocator meeting to be 
held in St. Louis in the spring. 

Members approved weighted vot- 
ing, giving each member one vote 
per $5,000 in annual dues. 


system for 
onnecting, and servicing 


— 


Get rid of clumsy brackets. tangled con- 
nections, and maintenance nightmares 
with this new INTEGRATED SYSTEM. Use 
StackMaster and PowerMaster to mount 
and connect all types of mobile electronic 
equipment in a fraction of the time. Can 
be used separately to upgrade existing 
systems, or together fo provide the ulfi- 
mate in operating and servicing conven- 
lence 

For Information Call: 


1-800-826-0440 
(In Wis. 1-715-344-3482) 


StackMaster . |nstall. remove. ser- 
vice or replace any equipment in the 
cluster without disturbing other units 
Mount each radio or other device inde- 
pendently in this sturdy frame of heavy 
gouge steel which bolts firmly 1o the 
vehicle floor. Location. angle and tilt are all 
easily adjusted for maximum convenience 
and safety 


SGemneer-cormson 
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PowerMaster. Distribute power to 
a full complement of equipment including 
radios, siren/light bar controller. data term- 
inal. etc It Nas four individually fused or 
breakered circuits (your choice) with four 
pairs of conveniently located connection 
points. Units can be removed and te- 
placed without disturbing connections to 
other units 


801 Francis Street 
Stevens Point. WI 54481 


Practical uses 
for digital and packet 


Extending wireline integrated services digital network features to 
ground-based and airborne mobile telephone services may be made 
possible by advanced digital and packet switching technologies. 


By Dr. Gregory M. Stone 
and Philip M. Raymond 


Mobile communications services 
long have been the “resting place” 
for simplistic and, often, antiquated 
technologies that make poor use of 
the limited radio frequency spec- 
trum resource. Today, with extreme 
spectrum congestion in major 
metropolitan areas and increased 
user demands for communication of 
all types, ingenuity and innovation 
must be directed toward an effective 
technological solution. 


Analog ACSSB 

In the late 1970s, communication 
pioneers such as Dr. Richard Harris 
mated the linear transmission tech- 
nigue known as_ single-sideband 
with syllabic amplitude compand- 
ing, both having been developed in 
the 1930s to support wireless trans- 
atlantic telephone service. The result 


Stone is director of advanced project de- 
velopment with Sachs/Freeman Associates, 
Lake Bluff, IL. He previously was systems 
engineering director for Airfone. Stone has a 
Ph.D,E.E. and is a Fellow in the Radio Club 
of America. Raymond is a senior engineer 
with Sachs/Freeman and previously was a 
group leader with Airfone. He has a B.S.E.E. 
and is a member of IEE, United Kingdom. 
Opinions expressed in this article are the 
authors’ and do not necessarily represent 
those of Sachs/Freeman or other staff 
members. The authors thank Fred A. Schmiu 
for his assistance in preparing this article. 


is known as amplitude companded 
single-sideband or ACSSB, in 
mobile applications. Even Harris 
and his contemporaries recognized 
the limitations of strictly analog 
techniques because other communi- 
cations developments were advanc- 
ing rapidly in the digital arena. 

But progress has been slow, not 
only in implementing efficient digi- 
tal techniques but even with proven 
analog technologies such as ACSSB. 
Today, the “debate” continues in the 
mobile communications community 
over FM vs. ACSSB, 


Radical direction 

A radical new technological direc- 
tion for mobile communications 
emphasizes integrating bandwidth- 
efficient digital and time-hopping 
multiplexing technologies with a 
spectrally efficient application of 
direct-sequence spread-spectrum 
transmission techniques. 

The benefits of this approach are 
multifold: 

(1) bandwidth and spectrally effi- 
cient modulation; and, 

(2) time-hopping multiplexing 
techniques 
are employed to conserve precious 
spectrum. The techniques are digi- 
tally based, thus permitting inte- 
grated services digital networks 
(ISDN) to be implemented in mobile 
communications. A properly engi- 
neered digital spread-spectrum sys- 
tem may be overlayed upon existing 
services and frequency bands, caus- 


ing insignificant and unnoticeable 
interference, thus dramatically in- 
creasing spectrum use by serving 
new users and by assuring the non- 
obsolescence of existing services. 
Spread-spectrum transmission 
also affords users some immunity 
from interference from other users 
or from an adversary intent on jam- 
ming the communications. Such a 
system may be encrypted easily too. 
When encryption is combined with 
the broadband nature of spread- 
spectrum modulation, encryption 
offers not only communications 
privacy but some degree of true 
communications security. 


Applications 

Three applications of this time- 
hopped, direct-sequence spread- 
spectrum concept immediately come 
to mind. First, to provide for relia- 
ble aeronautical mobile communica- 
tions, existing 800MHz to 900MHz 
mobile services may be overlayed. 
Second, new communications serv- 
ices may be established by overlay- 
ing the 900MHz (L-band); 
2,400MHz (S-band) industrial, and 
scientific and medical (ISM) spec- 
trum; and 1,200MHz (L-band) 
radiolocation and amateur alloca- 
tions. Third, if information is proc- 
essed properly and packetized, the 
proposed Geostar navigational 
satellite, which already employs a 
packet version of time-hopping, 
direct-sequence spread-spectrum, 
could provide interactive voice, data 
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and video service to terrestrial, 
maritime and airborne users. 

The reason why systems employ- 
ing direct-sequence spread-spectrum 
techniques may be overlaid on exist- 
ing services is explained easily in 
terms of spectral power density per 
unit bandwidth, expressed in watts 
of power present per hertz (cycle/ 
second) bandwidth. Spread- 
spectrum techniques reduce the 
power present per hertz, making 
detection by systems with narrow 
bandwidths difficult. In practice, 
direct-sequence spread-spectrum 
energy appears as a slight increase in 
a conventional system’s noise floor 
and is undiscernible from normal 
variations in background noise. 

For example, a typical FM mobile 
radio transmitter has a transmitted 


Japanese Semi-Conductors 
from R F Gain, Ltd. 


fod 


For the following radios: 
ICOM-MIDLAND-YAESU 
KENWOOD-REGENCY 


power bandwidth of approximately 
16kHz. Assuming a_ transmitter 
power of 100W, with no antenna 
gain or line loss, the effective 
radiated spectral power density, per 
unit bandwidth, would be 100W/ 
16kHz or 6.25 x 10-3 W/Hz. A 
properly designed direct-sequence 
spread-spectrum system suitable for 
overlaid use, having the same 100W 
effective radiated power and a 
spread bandwidth of 40MHz, would 
have a spectral power flux density of 
100W/40MHz or 2.5 x 10-6 
W/Hz, which is 1/2,500th the 
power or 34dB below the conven- 
tional systems power density per 
unit bandwidth. 

What is most important to realize 
is that assuming the future of com- 
munications and information trans- 


fer is in the area of ISDN, efficient, 
integrated networks mandate the 
application of bandwidth and spec- 
trally efficient technologies. Digital 
signals a/ways occupy more spec- 
trum than their analog counter- 
parts, but the future of efficient 
bandwidth and spectrum use is con- 
tingent upon the proper selection of 
robust coding, modulation, multi- 
plexing, transmission and detection 
system technologies. 


Integration of voice and data 
Historically, voice and digital 
data have had to be handled over 
separate (or different) transmission 
media due to their different charac- 
teristics; i.e., analog vs. digital. The 
years have brought changes in fixed 
communications services with the 


Eleven-Fifty a.m. 
December fourteenth 
Eight-Seven | 


UNIDEN-HENRY 
STANDARD 


For these and other 


TCC-14 
TALKING 
CLOCK/CALENDAR 


AuLlomatically log your telephone or two-way radio 
calls! Gather and store messages the sensible way. 
Voice logging systems from $330. 


DUAL SPEED RECORDER WITH TIME TRACK 


communication parts, call 
1-800-645-2322 
or in New York 
516-536-8868 


*€p FGain Lt 


Rockville 
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116 So. Long Beach Rd. 
entre, NY 
= 11570, (516) 536-8868 


-Up to 16 hours of talk time per standard audio 


cassette with time and date on separate track. 


‘One button instant review of messages. 
‘Fail safe alarms prevent operator error. 
-Automatic voice activation, 

-Easy installation. 

«Designed to work around the clock. 
Full line of accessories. 


©e OMNICRON seat Se 


BI 3/ nm 7>ax(e Putnam, CT 06 
lumacron Ell ECT [ee is Nk Ca (203) 928.0377 
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general acceptance of the 1.544mb/s 
DS-1 datarate standard for fixed, 
private, digitized speech and data 
networks, Today, digital channel 
bank equipment permits the eco- 
nomic integration of speech and 
data. 

But integration of voice and data 
has been constrained by the need to 
allocate discrete segments of spec- 
trum for data or for voice, segments 
that are unused during periods of in- 
activity. In telephone practice, cer- 
tain techniques have been employed 
to minimize the bandwidth ineffi- 
ciencies through adaptive band- 
width allocations, but at high cost 
and with limited success. In the 
mobile communication services, 
FCC regulations generally have 
treated data transmission as a sec- 


ondary use of allocated bandwidth. 

Today, relatively narrowband 
digital systems are common in the 
mobile community, both in the 
form of digital voice for privacy and 
in the form of digital data systems. 
But efficient integration of digital 
voice and data has not been accom- 
plished and cannot be accomplished 
so long as current crude technolo- 
gies continue to be used, Even 
trunked communications systems 
(both cellular and non-cellular) use 
inefficient modulation and trans- 
mission practices emphasizing 
analog information transfer. 

A network that efficiently accom- 
modates all types of information, 
including speech and digital data, is 
required. Such an ISDN combines 
digitized voice and data in a packet- 


switched network. In this system, 
each packet node samples all infor- 
mation channels and sends informa- 
tion to the correct address only 
when the information channel is be- 
ing used. 

For example, during a spoken 
conversation, one direction of the 
channel is used at a time. The 
reverse direction can be used to con- 
vey part of another conversation, 
Thus the packet switch has some 
features characteristic of multiplex- 
ing, including the requirement for 
high transmission bit rates com- 
pared to the individual channel in- 
fornalion rate. Otherwise, the 
multiplexing (packetizing) efficiency 
would be low or the blocking of 
channels high. 


The proposed time-hopped, 


AUTOMATIC TELE ne INTERCONNECTS 


INc. 


DATA SIGNAL, 
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ATI-300 


AUTOMATIC TELEPHONE INTARAGONNECT 


TWO NEW INTERCONNECTS 


ATI-100 
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direct-sequence spread-spectrum 
concept may accommodate the re- 
quirements of packet information 
transmission, fostering the transi- 
tion to ISDN. 


Impact on cellular 

Cellular mobile communications 
services now are available in many 
parts of the country. Although 
cellular generally provides good 
voice service, it does not have the 
capability for ISDN features now 
being advanced by the fixed tele- 
phone network providers. These 
features include integrated voice 
and data, high-speed signaling 
schemes and video transmission. 
The next-generation cellular systems 
must provide for features trans- 
parent to the public switched tele- 


phone network, including ISDN. 
Furthermore, because most users 
wish to have their business and per- 
sonal telephone conversations 
and/or information transfers kept 
confidential, effective means to im- 
plement a robust communications 
privacy capability must be provided. 

To provide ISDN features and 
communications privacy, a digitally 
based cellular network is needed. In 
response to this need and to increase 
the bandwidth and spectrum effi- 
ciency of cellular communications, 
certain proposals are being con- 
sidered in Europe for digitally based 
time-division mulliple-access 
(TDMA) cellular techniques using 
l6kbp/s digital speech. These 
TDMA techniques differ from cur- 
rent cellular techniques, which are 


referred to as frequency-division 
multiple-access (FDMA). With 
FDMA, channels are frequency- 
based and use 25kHz to 30kHz 
each. In a TDMA system, channels 
are time-based. A slice of spectrum 
{300k Hz, in one proposed technique 
developed by Ericsson) is divided in- 
to time slots, in this case permitting 
simultaneous use by 10 users. An 
American company, International 
Mobile Machines, has proposed a 
similar TDMA technique that would 
permit 40 users simultaneously to 
share a 300kHz spectrum slice. 
Although these time-hopping 
TDMA techniques hold great prom- 
ise, they do not employ direct- 
sequence spread-spectrum for trans- 
mission and thus cannot be overlaid 
upon existing allocations to increase 
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spectrum use substantially. Never- 
theless, the authors strongly support 
and endorse the application of low 
bit rate digital voice in a time- 
hopped (TDM or TDMA) imple- 
mentation for future terrestrial 
cellular or common carrier uses. 


Second-generation cellular 

Considering the physical plant 
and subscriber set investment in 
cellular today, phasing-in a second- 
generation, digitally based cellular 
system may be quite a challenge. 
Although frequency-hopped and 
time-hopped technology may be the 
ultimate solution where existing in- 
terstitial cellular frequencies are 
used, attempts to modernize the ex- 
isting cellular service might only be 
as widely accepted as ACSSB is 
now. On the other hand, establish- 
ing a new digital cellular service 
overlaid on either the existing 
L-band or S-band ISM or L-band 
radiolocation and amateur alloca- 
tions holds great promise if time- 
hopped, direct-sequence spread- 
spectrum is employed, 

For example, a_time-hopped, 
direct-sequence spread-spectrum 
system operating with 40MHz of 
overlaid S-band radiolocation spec- 
trum could be designed as follows: 
Assuming the use of low bit rate 
voice coding with a process such as 
vector-quantized linear-predictive 
coding (VQ-LPC) operating at bit 
rate of 4.8kb/s, time multiplexing 
with a resulting 50-channel com- 
plement and an aggregate informa- 
tion rate of ‘S00kb/s easily is 
achieved. This 500kb/s information 
rate signal, driving a direct-sequence 
spread-spectrum modulator with 
2-psk modulation, would “spread” 
this signal over the 40MHz band- 
width. The result would be a signal 
with 1/1,600th the power per cycle- 
per-second bandwidth of a conven- 
tional frequency-modulated signal. 
As was stated previously, the reduc- 
tion in spectral power density stated 
in watts-per-hertz (cycle-per-second) 


as provided by direct-sequence 
spread-spectrum is the key to 
overlaid spectrum use without 
harmful interference. 


Impact on aeronautical mobile 
Application of time-hopped, 
direct-sequence spread-spectrum 
technology to aeronautical mobile 
communications may be of the ut- 
most importance. Today, the future 
of aeronautical mobile communica- 


...two unique solutions 
to aeronautical mobile 
communications are 
foreseen. 


tions is uncertain as various factions 
clamor over the remaining 
800/900MHz reserve spectrum. But 
two unique solutions to aeronautical 
mobile communications are fore- 
seen, The first involves the spread- 
spectrum overlay of the existing 
800MHz and 900MHz services; the 
second involves use of excess 
transponder capacity of a global 
positioning satellite. 

In the several years leading to the 
FCC’s allocation of 800/900MHz 
reserve spectrum, proposals were 
made to permit shared aeronautical 
and cellular spectrum use. For 
various reasons, the commission 
deemed such an arrangement inad- 
visable. The FCC’s decision was cor- 
rect because the proposed modula- 
tion techniques were then and today 
remain incompatible with present 
cellular service and a likely second- 
generation cellular service using nar- 
rowband digital channels. 

But the current 800MHz aero- 
nautical mobile telephone service, 
which lacks a permanent allocation, 
finds a permanent frequency via 
spectrum sharing. An aeronautical 
service represents an ideal spectrum- 


sharing partner for several reasons, 
including the fact that there is a 
finite and relatively small number of 
potential aircraft to be equipped— 
for sake of argument assume there 
are 5,000. 

In light of this fact and consider- 
ing the service’s method of opera- 
tion, it is likely that fixed stations 
supporting the operation also would 
be relatively few and their locations 
easily controlled. Therefore, if a 
well-engineered time-hopped, 
direct-sequence spread-spectrum 
system were overlaid on existing ter- 
restrial systems employing either 
FM, ACSSB or other types of “nor- 
mal or narrowband” transmission 
techniques, airborne spread- 
spectrum usage would be possible 
without causing harmful interference 
to existing services. Additional in- 
terference management and control 
could be effected through the care- 
ful selection of fixed-station spread- 
spectrum sites and by using anten- 
nas that suppress signal radiation at 
and below the horizon. If provision 
must be made for the telephones to 
be used while the aircraft may be on 
the ground, RF power emitted by 
the aircraft-mounted transmitters 
could be controlled to minimize any 
interference during this mode of 
operation. 


Aeronautical mobile system 

A time-hopped, direct-sequence 
spread-spectrum system could be 
designed specifically for overlaid 
aeronautical use in the 800MHz to 
900MHz band. High, near-toll- 
quality voice coding would be ef- 
fected through the use of vector- 
quantized linear-predictive coding 
(VQ-LPC) at a rate of 4.8kb/s. 
With redundancy coding and signal- 
ing, this rate would be increased to 
9.6kb/s. A time-hopped, time- 
division multiplex scheme would be 
employed that would accommodate 
50 TDM “channels” each operating 
at the 9.6kb/s rate. The time- 
hopped multiplexer would operate 
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at an information rate of 500kb/s, 
including signaling requirements. 
With a 100MHz spread bandwidth, 
a direct-sequence code rate of 
50Mb/s would be employed. Air- 
borne and terrestrial transmitting 
equipment would operate with a 
100W power output and an effective 
dipole radiated power of 200W. The 
radiated power density per unit 
bandwidth would then be 200W/ 
100MHz or only 2.0 x 10°* W/Hz. 

The time-hopped direct-sequence 
spread-spectrum approach has 
several other benefits that would be 
useful in aeronautical service. For 
example, in selecting the appropri- 
ate direct-sequence operating limita- 
tions, the direct-sequence coding 
may afford a particularly robust 
type of ranging that may be used for 


accurately selecting the best ground 
station for communication. Of 
course, the ranging data also could 
be used to track aircraft, with the 
tracking information then becoming 
useful in placing calls from a ground 
station to an aircraft. 

Using these digital technologies 
greatly reduces the size and weight 
of the communications equipment. 
Transceiver design is simplified 
because time switching eliminates 
the need for separate transmitters 
and receivers and their associated 
filtering requirements. Therefore, 
one time-hopped direct-sequence 
transceiver could accommodate as 
many as 50 simultaneous users. If 
traffic engineering dictates, more 
than one transceiver could be 
simultaneously operated to provide 


50 more channel trunk complements 
if orthogonal direct codes are 
selected. 


What’s ahead for digital 

The future of bandwidth and 
spectrally efficient digital 
technology looks promising. With 
the current, mature VLSI and 
MMIC technologies available, no 
technological barriers are foreseen 
that would prevent time-hopped, 
direct-sequence spread-spectrum 
systems at frequencies approximate- 
ly as high as 2,500MHz from being 
implemented soon. 

Already, Geostar is staging itself 
to launch a geosynchronous earth 
satellite that will translate L-band 
and S-band packetized direct- 

Continued on page 141 
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Lowband paging system 
uses 50 transmitter sites 


PageAmerica’s New York paging system simulcasts on a 35MHz 
frequency to the nation’s largest market. The construction details serve 
as a model for other major system projects. 


By Richard Contrera 


In 1983, PageAmerica resold pag- 
ing services in several major markets 
throughout the United States. The 
management decided that if the 
company was to grow and become 
more profitable, it must construct 
and operate its own paging systems 
in a number of major markets, of 
which New York was on top of the 
list. Considering the highly com- 
petitive nature of this particular 
market and the fact that several 
quite large and well-established 
systems existed, its challenge was to 
build a 35MHz wide-area paging 
channel with coverage to match that 
of existing systems and with the 
reliability that usually comes only 
after years of service. The 35MHz 
frequency has the reputation of be- 
ing difficult to construct and unpre- 
dictable, The time frame was tight. 
And the city is the country’s largest. 

The construction challenge was 
met. Eighteen months after the start 
of construction, PageAmerica had 
a system in operation with coverage 
from Hartford, CT, to the north, 
the Hamptons of Long Island to the 
east, Cape May of New Jersey to the 
south and the Pennsylvania border 
to the west. It gained the reputation 


Contrera is engineering vice president of 
PageAmerica Group, Hackensack, NJ. He 
holds a B.S.E.E. 


for quick, reliable and high-quality 
service at the same time. 


Initial FCC applications 

Upon acceptance of the plan, we 
filed 30 separate site applications 
with the FCC on 35.24MHz. They 
defined the overall proposed cover- 
age area perimeter as well as those 
areas that would require fill-in 
transmitters later, The criteria for 
selecting the sites then were not 
necessarily based on rigorous site 
analysis but in many cases on the 
basis of availability. As construc- 
tion permits (CPs) were granted and 
construction deadlines established, 
a more sophisticated approach to 
site analysis, as well as system 
design, began to unfold. This design 
eventually led to shifting several 
sites originally selected, as well as to 
adding almost 15 more. 


Defining the system 

The first step for a _ project 
engineer in constructing an RF 
telecommunications system is to 
define the major characteristics that 
will describe its basic functions, 
goals and costs. The following ques- 
tions define those parameters: 

© What service is to be provided? 

¢ How is the service provided? 

e Where is the service to be 
provided? 

® What grade of service is to be 
provided, and what is the target for 
probability of message receipt? 

¢ What is the potential revenue, 


and what are the operating costs? 

e What are the costs, and how 
long will it take? 

The marketing staff must answer 
several of these questions, but all 
items affect the overall design. In 
our case, both marketing and 
engineering worked together to 
define and refine the type of system 
and the services it would provide. 

The service to be offered was sim- 
ple: nothing but paging. Of the pag- 
ing techniques available, digital 
modulation offered the optimum 
combination of reliability, speed, 
quality and versatility. The simple 
NRZ-FSK binary format tolerates 
low signal strength, noisy en- 
vironments, and many discrete 
codes extremely well. Keeping the 
system solely digital makes the 
transmission more efficient because 
the terminal and the transmitters 
need not alter batching techniques 
nor shift modulation from digital to 
analog and back. It simplifies and 
reduces time needed to send pages 
of mixed format. It also maximizes 
the number of pagers on the channel 
and therefore increases the potential 
revenue the channel can produce. 

We knew the system would cover 
the New York tri-state area, and we 
knew it would be impractical to 
build it to offer the same grade of 
service in all areas. Manhattan and 
the immediate surroundings include 
heavily constructed and densely 
packed buildings. Topography sur- 
rounding New York is flat, like 
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Long Island, and rugged, like the 
the Ramapo mountains of northern 
New Jersey. We further defined 
areas with dense population, com- 
mercial construction and transpor- 
tation routes, and we decided where 
heavy or light penetration would be 
necessary. The next challenge was 
how to design a cost-effective pag- 
ing system quickly using a lowband 
frequency. 


Propagation design 

To design the paging system, we 
needed to know how a 35MHz chan- 
nel would perform and under what 
circumstances. We began by speak- 
ing to traditional paging and two- 
way radio common carrier (RCC) 
system operators; most major 
transmitter, antenna and terminal 
manufacturers; as well as several 
consultants and highly regarded ex- 
perts. Everyone had a different 
opinion. No one had a clearly de- 
fined method to predict, to a 
reasonable degree, the penetration 
and RF coverage that could be 
achieved by various placements of 
base stations. 

The Carey method and its associ- 
ated curves make for attractive sales 
tools, but, unfortunately, they 
sometimes misrepresent actual 
coverage, This is especially true if 
the coverage area includes topogra- 
phy that varies considerably over 
short distances and that contains 
heavily constructed buildings. 

The FCC Carey procedures use an 
average elevation technique that can 
disguise coverage problems that 
result from sharply elevating terrain 
gradients. The method requires 
drawing eight radials (one every 
45°) from the point of transmission 
and averaging elevation from 2 to 10 
miles along those radials, as 
represented on a U.S. Geological 
survey map or an equivalent digi- 
tized database. 

Ambient noise levels and receiver 
input level data were obtained from 
studies made in 1952 using the 
152MHz band. Performance and 


levels of service from that channel 
then were used as the basis of per- 
formance in the 35MHz to 44MHz 
bands. A factor was added to the 


minimum required signal to achieve 
the so-called 90% reliability grade 
of service. Little attention is given to 
factors such as slow fade, fast fade, 
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Figure 1. PageAmerica uses ‘real-world’ models of actual RF levels shown on topographical maps to construct an overall model 
of the paging system. Comp Comm, a New Jersey-based engineering firm, supplies projections for each site such as the one 
shown above for a site at 20 Exchange Place, New York. 
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movement of the receiver, attenua- 
tions due to foliage, and size and 
type of buildings, not to mention 
the latest communication tech- 
niques, including simulcasting and 
digital modulation. 

Our investigation included several 
studies that were helpful in expand- 
ing our understanding of modern 
lowband modulation techniques. 
Some of the more useful were: Bull- 
ington, Radio Propagation Funda- 
mentals—1956; L.P. Rice, Radio 
Transmission in Buildings at 35 and 
150 mc—1958; C.D. Gray, The 
Simulcasting Technique—1979; T. 
Hattori, Theoretical Studies of a 
Simulcasting Digital Radio Paging 
System Using a Carrier Frequency 
Offset Strategy—1980 and various 
papers by major RCC equipment 


manufacturers. (This is only a small 
sample of the studies available on 
the subject, many of which are 
available at the IEEE library in New 
York City.) 

Using this general background, 
we began to formulate a method of 
more accurately predicting coverage 
and penetration of proposed trans- 
mitter locations. During discussions 
with Comp Comm, a New Jersey- 
based engineering firm, we found its 
“real-world” studies had the basis of 
the model we needed. (See Figure | 
on page 124.) 

Although, at the time, the model 
was theoretical at 35MHz, it could 
provide actual RF levels (dBy per 
meter) over highly detailed topo- 
graphical maps in a 25km radius 
from the antenna. This was a signi- 


ficant step in achieving a more ac- 
curate picture of the interactions of 
a specific antenna, power level and 
the effects of terrain on the standard 
RF propagation model. 

Having tested to account for fac- 
tors such as slow fade and adding a 
factor for the required 90% prob- 
ability (based on using a pager with 
a lpV receiver sensitivity), we began 
to construct a usable model. To our 
advantage, the 35MHz band has sig- 
nificantly less attenuation due to 
foliage. The signals travel over 
greater distances at lower frequen- 
cies than they do at higher frequen- 
cies. To our disadvantage, 35MHz 
signals have a reduced ability to 
enter and bounce in buildings. 

To account for these variations, 
we adjusted the real-world levels by 
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Figure 2. The system's radiolink includes a redundant link transmitter in mid- 
Manhattan and three redundant link repeaters in Long Island, Connecticut and New 
Jersey. All 50 base station transmitters operate from the four link transmitters. 


several factors (based on our field 
tests and available studies). We 
varied these factors depending on 
population density, transportation 
routes and average building size 
contained within the radius. 

As an example, the levels as 
displayed graphically over a 25km 
radius from an antenna located on a 
building roof might indicate areas 
of field intensity from 65dBy or 
greater to 35dBz or less. If this par- 
ticular area contained heavy 
buildings and we needed a 90% or 
better probability, we discounted 
coverage in all areas that had field 
intensities below a certain level. This 
reduced the predicted effective 
coverage of the proposed location 
and helped us to decide whether to 
carry out the installation as planned 


or find a better site. To account for 
building penetration alone, we 
chose a conservative 30dB reduction 
factor for heavy buildings and a 
25dB reduction factor for medium- 
sized buildings. 


RF hardware design 

The hardware design was based 
on providing reliable and high- 
quality service at low operating 
costs. To achieve this goal, financial 
considerations sometimes took the 
back seat. 

The system would be controlled 
exclusively by radiolink, and paging 
messages would be simulcast. This 
decision was easy because the alter- 
native to radiolinks were telco cir- 
cuits, and trying to manage 40 to 45 
sites with phone lines is simply un- 


thinkable. Simulcast systems offer 
several advantages and, if the 
system is properly maintained, no 
real disadvantages. 

Because we had decided to restrict 
the system to a digital format, the 
small frequency offsets and close 
modulation tolerances required for 
analog paging were reduced sub- 
stantially. We gained speed and 
reliability. With a system this large, 
the operating costs are high, and the 
system must operate at peak effi- 
ciency. We were confident that the 
New York market could supply the 
demand for our services in sufficient 
volume for an appropriate pay 
back. 

The radio linking consists of one 
redundant link transmitter in a 
building in mid-Manhattan and 


ould have: 
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three redundant link repeaters in 
Long Island, Connecticut and New 
Jersey. (See Figure 2 on page 126.) 
From these four transmitters, all 50 
base stations are operated. All four 
are backed with uninterruptible 
power supply (UPS) systems. 
Because of the high radio fre- 
quency interference (RFI) levels at 
some locations, we installed crystal- 
controlled filters and amplifiers to 
eliminate noise that might otherwise 
have entered the link receivers. 
Noise is particularly a problem in 
link repeater sites because, if not 
filtered, it would be repeated and 
would affect all the base stations 
linked with the affected repeaters. 
At many sites, including a duplex- 
er on our base antenna served both 
to transmit the paging frequency 


and to receive the link control 
signal. Thus, we saved the expense 
of installing a second antenna. 

The design did not specifically in- 
corporate isolators and cavities, 
although we knew at least 50% of 
our sites would need one or both to 
help combat intermodulation prod- 
ucts as well as television interference 
(TV1). [t was difficult to predict, 
however, what we would need until 
we began each installation project. 

Generally, omnidirectional anten- 
nas were specified wherever possi- 
ble. Particularly in the cities, the last 
thing we needed was a high-gain, 
narrow-beam antenna. The goal was 
to distribute power evenly. 
Radiating down was just as impor- 
tant as achieving distance. This was 
correlated with data from the 1958 
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36 LETCHWORTH STREET / BUFFALO, NEW YORK 14213 / (716) 881-3287 TEL 305-563-1333 @ FAX 305-563-1378 
CERTIFIED WBE 


Circle (129) on Fast Fact Card 
December 1987 Mobile Radio Technology 127 


Circle (128) on Fast Fact Card 


Bell System studies that indicated 
lower signal] strength losses on 
higher floors of buildings than in 
the lobbies. 

The first choice for antennas was 
the Celwave 1142 or its equivalent. 
The catch, however, was that an 
antenna such as the 1142 requires at 
least one-half wavelength spacing 
between it and the nearest reflector 
or other antenna. At lowband fre- 
quencies, that is about 15 feet. Find- 
ing buildings and towers with avail- 
able space is not easy in a major 
metropolitan city. 

A possible solution is to install a 
Celwave 322 (or equivalent), a two- 
element 2.5dB gain antenna with a 
precut harness. This works fine on 
most towers (although it takes two 
antenna positions), but it still can be 


bothersome to mount on a building. 
The PD128 (or equivalent) is an- 
other possible solution, but again, 
the long ground plane elements can 
be an unwanted mechanical impedi- 
ment to a building owner who 
wishes to fill every last inch of rent- 
able space from his roof. 

Accordingly, we used various 
antennas to fit the individual site re- 
quirements. As far as the brands of 
antenna are concerned, we used 
Celwave, Decibel Products and, ina 
few instances, perhaps one or two 
others. There is no magic in antenna 
performance. Many claims antenna 
users make are purely subjective and 
rarely backed by in-depth and 
rigorous electrical performance 
comparisons. 

Generally, an antenna’s mechan- 


ical design is predetermined by the 
specifications for its frequency, gain 
and pattern, so overall dimensions 
of different manufacturers’ anten- 
nas are quite similar. 

The most important factors in 
choosing an antenna brand are the 
customer’s confidence that the 
antenna meets its published per- 
formance specifications and the 
unit’s mechanical soundness and 
durability. Although customers 
rarely can confirm that an antenna 
meets published specifications 
unless they have a test range, visual 
inspection may confirm the mechan- 
ical integrity and durability to some 
extent. 

Because the antenna is possibly 
the most significant element of the 
RF system and it is beyond the 


AFFORDABLE 
VEHICULAR REPEATERS 


For the Business and 
Industrial Market 


Introducing 


fT. 
a third generation product 


GIVE YOUR CUSTOMERS THE PORTABLE RANGE 
THEY HAVE ALWAYS WANTED WITH THE 
AFFORDABLE VEHICULAR RADIO LINK. 


* Versatile — Use with most mobiles in all bands and with all 
squelch systems. Also compatible with GE Marc V and Johnson 
LTR trunked systems. 


* Easy to install — Direct plug-in to many mobiles. Interfacing 
information supplied for sixteen lines of mobiles. 


* Easy to service — Complete service manual included. 


* Easy to operate — Just turn it on or off. Automatic channel 
monitoring prevents key up on busy channel. Real Time 
communications. 


* Reliable — One year parts and labor warranty. 


SWEET ELECTRONICS CORP. 


P.O. Box 103, R.R. 2, Box 220A, Waterloo, IL 62298-0103 
Phone: 618-939-3870, Telx: 501-601-4313 
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A cut above. 


USDA PRIMUS 


What makes Primus better than other 
land-mobile distributors? 


People We hire the best... the 
best not only in skills and knowledge 
but the best in attitudes. | herefore, 
youll find an unmatched spirit of 
customer service in all our people - 
from the top guy to the kid in 
shipping. 


Performance it shows in all the 
big and small things we do for our 
customers - helping dealers with leads 
and special bids, extended Primus 
warranty, same day shipment on 
orders received before 4pm, and 
much more, 


Price We know you need a 
distributor for the service, such as: 
sales and technical help. fast action 
on warranty, repair and replacement, 
a personal interest in your growth 
with our products, Therefore, our 
price includes all these important 
services. We don’ mislead you with 
deceptively low pricing that costs 
more in the long nin. 


Products Our line curd includes 
only the most reliable, quality 
products, In fact, Primus is the only 
distributor representing 3 tap names - 
IFR, DB and Uniden. 


Call today for our line card and prices. 


eee PFIMUS — ee 
ELECTRONICS CORPORATION 

18424 South I-55 - West Frontage Rd. Joliet, Illinois 60435 

Out of state: 1-800-435-1636 | Illinois: 1-800-892-1413 
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resources of most customers to test 
the vertical and horizontal pattern, 
customers purchasing many anten- 
nas should inspect the manufactur- 
ing facilities and view for themselves 
both the assembly and final test. 
Also, always install the antenna to 
manufacturer’s specifications. 
Significant pattern variations due to 
incorrect installation usually are not 
revealed by a simple voltage stand- 
ing wave ratio (VSWR) test, but 
such variations may cause substan- 
tial coverage problems. 


Terminal and facilities 

We considered several terminals 
and finally chose a Spectrum Com- 
munications PX2000L. It offered a 
reasonable compromise in speed, 
capacity and flexibility. The fact 


that Spectrum’s facilities are within 
our coverage area gave us confi- 
dence that we would get excellent 
service. 

The initial unit was designed for 
30 trunks, but once it was installed, 
it quickly grew to 50. We ordered a 
48Vde unit because our design 
called for an Elgin 48 battery system 
to power the terminal. This system 
supplies operating voltage to the ter- 
minal directly from batteries while 
the batteries are being charged con- 
stantly. Battery capacity is sufficient 
to operate the terminal for 24 hours 
during a utility failure. A backup 
generator recharges the batteries 
during a prolonged failure. The bat- 
tery system also isolates the terminal 
from all power fluctuations, surges 
and spikes. 


Each trunk and telco circuit 
leading to the terminal is wired 
through a patch field. A monitor 
tap facilitates test of the circuits 
without disconnecting the line. 

The grounding system is a sepa- 
rate fourth-wire copper bar with all 
equipment bonded to it in a non- 
loop arrangement. The facility is in 
an office environment and rests ona 
computer floor. Separate wall air 
conditioners with thermostats set 
slightly higher than the central 
HVAC system give sufficient 
backup during an air conditioner 
failure. The fire control system is 
Hylon gas, which extinguishes 
flames without damaging equip- 
ment or leaving any residue. The 
billing system is fully interfaced 
with the paging terminal. 


Mobilizer, the first intelligent, automatic chargers for por- 
table cellular phone and video batteries, provide safe, effi- 
cient, unattended charging. Mobilizer 1 DC-to-DC charger, 
shown here, plugs into cigarette lighter socket to charge even 
with the engine off. Panasonic, MESA, and Mitsubishi bat- 
teries can be kept freshly charged right in the vehicle. AC- 
powered Mobilizer 2 plugs into 110 volt outlet. Chargers ad- 
just output to the level of charge in the battery, then 
automatically turn off when the battery is full, with no feed- 
back into vehicle electrical system. And now, Mobilizer 
Telecords can power MESA, Mitsubishi and NEC phones 
while the battery is being recharged, or can be used to save 
the battery for out-of-car operation. Made in the U.S.A., 
Mobilizer products are warranted for up to two years. 

Kintek Custom Products, Inc. 
4123 Rowland Ave., El Monte, CA 91731 
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CAR BODY ANTENNA 
TUNER (CBAT™) 


MODEL: CBAT™-01 
Patents Pending 


NO VISIBLE ANTENNA — This car is using 
the CBAT™-01 Car Body Antenna Tuner. 


No visible antenna showing. Your car body is the antenna 
Tunable to a 4 MHz window from 120-175 MHz 

VSWR 1/1, gain unity as in a dipole, 50 W 

Totally concealed within the car 

No unsightly holes to devalue your car 

No tip-off to the thief that valuable equipment is inside 
No deterioration with weather or car wash 

No need to remove the antenna for car wash 

Ideal for police surveillance and unmarked cars 

Another high technology product by MODUBLOX 


Call or Write TODAY 
for Details and Free Brochure 


MODUBLOX & CO,, INC. 


2167 CALLE GUAYMAS 
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LA JOLLA, CA 92037 
(CA) 800-433-4977 
(US) 800-525-2283 
(619) 456-0016 
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Figure 3. The program evaluation and review (PERT) technique was used to manage the project. Software packages that offer 
PERT include Harvard Project Management and SuperProject. Both are easy to learn and data can be transferred to popular soft- 


ware programs such as Lotus. 


Throughout the entire project, 
the disciplining force that kept our 
focus on the overall objectives was 
the project management system. A 
project, whether as large as this one 
or as small as adding a transmitter 
or two to an existing system, is 
nothing more than a series of related 
tasks performed to reach a specific 
objective. The larger the project, the 
easier it becomes to lose sight of the 
objective and get hung up on in- 
dividual tasks. 


It also becomes essential to put on 
paper all the tasks, the time and cost 
of each task, and the order in which 
tasks must be performed. If this 
were not done, not only would it be 
difficult to monitor progress, but it 
would be easier to miss an impor- 
tant task. 

This process also helps to save 
money. Ordering all goods and serv- 
ices long before you need them en- 
sures you have everything you need 
to complete the project but certainly 


costs your company more in month- 
ly expenses, as well as idle inven- 
tory. The trick is to balance what 
you need with when you need it 
without forgetting any essential 
items, Program evaluation and 
review technique (PERT) and Gantt 
charts achieve that end. 

The PERT chart is a series of 
boxes interconnected with lines. 
(See Figure 3 above.) Each box 
represents a task, when it is to be 
performed, and by whom. The lines 
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Tepresent the relationship between 
those tasks. 

For instance, our entire project, 
in its minimal form, could be three 
consecutively connected boxes la- 
beled: “decide to build a paging 
channel,” “build a paging channel,” 
and “sell on the paging channel.” 
The actual PERT chart for our proj- 
ect incorporated more than 200 
tasks. 

The second chart, called Gantt 
(named after its originator, Henry 
Laurence Gantt), is a series of 
events or tasks listed as time lines 
against a calendar. Other means of 
monitoring the project include task 
details and resource Gantts (re- 
source is the person or service 
performing a task) as well as sum- 
maries labor and capital costs. 

Once a model is put together it is 
not permanent. Quite the contrary, 
models always are being changed 
and revised. In fact, one of the 
benefits of this system is the ability 
to see quickly how a_ particular 
change would affect the overall cost 
and completion date. 

In the old days, PERT charts 
were laid out by hand on wall-sized 
pieces of paper. (In fact, I hung 
them on the walls.) Fortunately, 


SUPERIOR PERFORMANCE 
Spectrum RF Link & Control 
oards and Sub-Assemblies 


VHF & UHF 
FM RECEIVERS 


VHF & UHF 
TRANSMITTERS 


® Many models 
available. 
@ 72, 150, 216, 
450 MHz 
® High Perform- SCR450A 
ance Units: Super Sensitive & Selective 
10-75W 8 Pole Front End; 12 Pole IF Filters. 
5 IF bandwidths available) 
xcelient Spurious & IM Rejection 
Shielded Assy. or “Boards” 


SCT410B 


@ Low Cost Units: “-5W 

®@ Direct FM, or FSK 

@ Complete Shielded Assemblies — FCC 
Type Accepted; or ‘‘boards” only. 


VHF & UHF RX FRONT- 


END PRESELECTOR' 

24 DTMF CONTROL BOARD Es a Cisteack cote ” 

a“ ah. is: vide tremendous 
1-9 fee a rejection of 
signals more than 
a few MHz awa' 
w/out the usua 
loss! Can often 
be used instead 
of large expensive 
cavities. 
r ® Very helpful in reducing or eliminating 
To control any ON/OFF Function at a interference at sites with many nearby 
remote site via radio or wire link. transmitters. 
3 ON/OFF Functions/Main Card. Ex- @ UHF FL-4H: 4 Hi Q Helical Resonators & 
pandable to any no. wiExpansion Cards. Lo-Noise Transistor Amp in shielded 
ield Programmable via plug-in Coding ‘ housing. 

Cards. VHF FL-6: 6 Hi Q Resonators & Lo-Noise 
Many unique 3-digit codes available. Transistor Amp. 


Call or Write for Details 


SPECTRUM COMMUNICATIONS CORP. 


1055 W. Germantown Pike * Norristown, PA 19403-9616 U.S.A. * (215) 631-1770 * Telex: 846-211 SPECTRUM NTW 
Circle (134) on Fast Fact Card 


ti Performance, Super Versatile 
DTMF Decode 


RACK MOUNT REPEATER AMPLIFIERS 


® UHF and VHF models to 200 watts! 


® Continuous duty for repeater/paging 
applications 


® Choose from 25, 50, 100 and 200 watt 
output models. Avaliable with 2, 5, 10, 20, 
25. or 35 watt nominal drive for full output. 


Call 1-800-USA-MADE 
(312/885-3296) 


PRODUCTS CORPORATION 
1161 E Tower Ad.. Schaumburg. !L 60173 


* AC/DC models 


® Aligned and tested on your frequencies for 
maximum output and efficiency. 


VoCom 
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INTERFERENCE? 


* Interference Location * VHF and UHF Coverage 
* Stuck Microphones 


* Cable TV Leaks 


* Computer interface 
* Speech Synthesizer 
* 12 VDC Operation 


* Security Monitoring 


New Technology (patent pending) converts any VHF or UHF FM receiver into an 
advanced Doppler shift radio direction finder. Simply plug into receiver's antenna 
and external speaker jacks. Uses four omnidirectional antennas, Low noise, high 
sensitivity for weak signal detection. Cal! or write for full details and prices. 


P.O. Box 31819 
DOPPLER SYSTEMS, INC. Phoenix, AZ 85046 
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(602) 488-9755 


CELLULAR AND LAND MOBILE 


Antenna Support 
Structures 


SUPPORTING | 
TOWERS 


Thirty years of providing superior engineer- 
ing, fabrication, and construction for the 
communications industry. 


For more information, contact: 


AN MICROFLECT 


3575 25th St. SE * PO. Box 12985 
Salem, Oregon 97309-0985 
(503) 363-9267 « TLX 510-599-0107 
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HELPER 


INSTRUMENTS 
COMPANY 


sinadder Linear 5 


@ TRUE AMS in both SINAD and VOLT- 
METER modes to comply with EIA 
Spec. #RS-204C 

@ LINEAR SINAD scale 0-24 dB (12 dB 


center) for quick, accurate alignment. 
@ 8 Range audio voltmeter Isolated 
1kHz output * Audio amp and speaker 


CML-1 sinsader 
new for cellular 


As above with C-message noise filter. 
800/327-9308 »* 305/777-1440 
HELPER INSTRUMENTS COMPANY 
P. 0. BOX 3628 « INDIALANTIC, FL 32903 
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PD 1424 DB 225 
CONTROLS 
DANBURY 
HAMDEN 


HARTFORD 
MANORVILLE 
TRUMBULL 


CAVITY 


MAIN 
TRANSMITTER 
75.68 


MAIN AX 
959.8375 


STANDBY 
PANEL 
STANDBY 
TX 75.68 
STANDBY AX 
959.9357 


ALARM CKT 


ISOLATOR 


SENSAPHONE 


Figure 4, The diagram of a typical paging transmitter site shows the equipment com- 
plement selected for linking, site monitoring and control, and paging transmission. 


several convenient software pack- 
ages are available that neatly draw 
all the boxes and charts and calcu- 
late all the costs, schedules and 
changes. Two that I have used and 
would recommend are Harvard 
Project Management and Super- 
Project. Both are easy to learn, and 
data can be transferred to popular 
software programs such as Lotus, 
They certainly save many hours and 
many erasers. 


Equipment selections 

Approximately eight months 
before the expiration of many CPs, 
the arduous task of vendor selection 
began. I already have indicated 
some of the vendors selected. The 
remaining major vendor was Moto- 
rola, which won the award for the 
transmission equipment. The com- 
pany’s B91 transmitters with link 
equipment were used throughout. 
(See Figure 4 above.) 

For assurance that we would 
receive the proper equipment and 
that it would meet the manufac- 


turer’s specification, we reserved 
and exercised the right to make in- 
house inspections of the final prod- 
uct before it was shipped. We could 
inspect the product electrically and 
physically, thus eliminating any 
subsequent misunderstandings. 

The initial pager selection includ- 
ed Motorola’s BPR 200, Envoy and 
Optrx, all with Golay sequential 
code digital format. Golay is slower 
than RPC1] (formerly POCSAG), 
but it has more error correction. 
The added equivalent sensitivity the 
Golay format offered for the newly 
installed system was expected to 
help to overcome any areas that 
were not up to specification. As the 
system is fine-tuned, however, we 
will begin to take advantage of the 
higher RPC1 speeds. 


The installation begins 

Much of the antenna and line in- 
stallation work, along with final site 
lease negotiation and execution, 
began approximately two months 
before CP expiration dates. When 


es 
eee 


possible, we negotiated leases that 
would become effective upon the in- 
Stallation of the equipment, but 
often this was not possible. The ter- 
minal arrived early. The transmit- 
ters arrived only six weeks before 
the CP expiration dates. 

We rented temporary storage 
space along with receiving and 
delivery services from the storage 
company. This eased the daily prob- 
lem of unloading trucks, accepting 
delivery and reshipping the equip- 
ment to the various sites scattered 
over three states. 

At this point chief engineer Joe 
Mitchell seemed to be in 12 places at 
once. Actual radio equipment in- 
Stallation was accomplished by no 
fewer that eight different contrac- 
tors with as many as four working at 
different locations simultaneously. 
Mitchell then would inspect each in- 
Stallation, inventory the equipment, 
photograph the site, perform a few 
brief measurements, check for FCC 
requirements, turn the equipment 
on, contact the FCC, and move on 
to the next site. 

It certainly would have been 
simpler to have one contractor in- 
stall all the equipment, but unfor- 
tunately that was impossible. Two 
companies installed approximately 
10 sites, but others had to be in- 
stalled solely by the owner or the 
owner’s agent. Motorola controlled 
several sites and only its crews could 
perform the installations there. A 
few other sites were too far away for 
the preferred shops. 

The logistics of what, where, how 
it got there, when it arrived, access 
and directions to the site proved to 
be monumental. Fifteen CPs that 
expired in November 1985 and 10 
that expired in February 1986 were 
installed and licensed. For the next 
three months we tuned, and in some 
cases repaired, this initial system. 

Some of the major problems 
solved then involved setting simul- 
cast levels and offsets, TVI, inter- 
mod, equipment failures and a few 
others such as leaking roofs and 


THE ONLY WAY TO 
CHOOSE ALL THREE 


A IS TO CHOOSE 
x THIS ONE. 
ra 
| 
\/ 
X| VALMONT. 
DX 
| 
“\ 
, Towers & Poles 
x a @ Free Standing design 
bea i @ ae Steel to 250’ 
} ubular Steel to 
Q i ®@ Guyed to 1000’ 
/\ } R = 
NY Ii Besened io Goces’ 
— ; i Installation Available 
xX Ii Valmont Industrial & 
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PARKINSON ELECTRONICS CO. 
Radio Mod’s to GE Mobiles and Others 


Expand C-Series HORN HONK * Make REPEATERS trom GE 
mobiles and others * Switch-Off mobiles with POWER-DOWN 


timer, 1-31 hrs. * Change AREA on GE MARC control stations 


REMOTELY * Expand Classic | to 8-AREAS * Rugged-ize bench- 
eal 
VISA 


test cable * Repackage V~- € interconnect in SMALL rack height. 
Call for catalog or tech ideas (800) 332-7003 X 308 WJ 
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+ DTMF/steel keys! 


sealed gold contacts! 


* COLOR; All kayboards come in BLACK, . . 
OPTIONAL: Specify DARK BROWN « Contacts 

are: WATER PROOF/DUST PROOF © Completely 
self contained - NO RFI © Simple 3-wire connection © 
Output level adj. ¢ Wide operating range 4 to 16 VOC e 
Wide temperature range -22° to + 160°F «Supplied with 
instructions, schematic, template & hardware. 


P-7¥.12 KEY VERT. $53" 
P-7H 12 KEY HORIZ. $53* 
P-8V 16 KEY VERT. $57" 


CALL OR WRITE 
FOR FREE CATALOG 
“Request quantity pricing 


P.O. Box 2020 

Pollock Pines, Califorma 95726 
916-644-5444 
FAX-916-644-PIPO 


Mail 


PipoCommunications® 


Emphasis is on Quality & Reliability 


Order 
To: 
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lack of adequate site space. It 
seemed that Murphy’s law was 
working overtime and solely on our 
behalf. 


We tackled problems one by one.. 


After considerable debate about 
the proper frequency offset for 
frequency-shift keyed (FSK) modu- 
lation, we adjusted the simulcast 
offsets and delays. 
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Resolving TVI problems was 
much more difficult. In several 
cases, a harmonic of our fundamen- 
tal caused the TV interference, 
especially in locations that housed 
CATV head ends or master antenna 
systems. In some of these situations 
the solution was to install a band- 
pass cavity on the base station out- 
put. Others required blocking filters 
in the CATY system input. Several 
required both. A few cases required 
changing the TY receiving antenna 
location relative to our antenna. In 
one or two instances we simply had 
to shut down and look for a new 
location. 

We usually resolved intermod 
problems caused by a mix of our 
station and another by introducing a 
combination of cavity and isolator. 

By April 1986, all of the originally 
planned sites were working correct- 
ly. Next we began finding dead 
spots in the coverage. The sales 
force began to sell service in areas 
with good coverage and began to 
give us information on coverage 
gaps. 

Field tests with a calibrated anten- 
na and spectrum analyzer helped to 
define the existing coverage area, as 
well as the RF energy level 
in questionable areas. We used 
computer-based models to screen 
potential sites. This saved enormous 
amounts of time and money in find- 
ing the best site for a specific area. 
Fortunately, almost all the sites in- 
stalled after the initial 25 were fill-in 
sites. 

The process has continued up 
through today. We currently have 
50 operating transmitters. Two ad- 
ditional transmitters are planned to 
fill the last two identified gaps. 


Trunks and numbers 

As mentioned in the planning 
Stage, we expected to start with 30 
telco trunks originating from 
various central offices in the tri- 
State area. We were unprepared for 
the monumental task in dealing with 
Nynex, AT&T and New Jersey Bell. 


—_— 
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Telco circuit installation paral- 
leled the transmitter installations. 
Most of the local New Jersey Bell 
trunks came in without a major 
hitch and usually were on time, but 
the major problem was in New 
York. Because the paging terminal 
is in New Jersey, we ordered New 
York trunks through AT&T, which 
had, upon receiving our orders 10 
months earlier, accepted them with- 
out any problem. When delivery 
time came, however, apparently 
there was a problem. 

Since the divestiture, neither com- 
pany had written a tariff to permit 
the three telephone companies to 
hand off direct inward dialing 
(DID) numbers and trunks from one 
to another. We panicked. The more 
calls we made, the more people we 
spoke to, the less information we 
received. It finally was resolved 
when a special tariff was issued 
along with appropriate software for 
the telco switches. From the point 
of original order to the first trunk 
installation, 18 months passed. Dur- 
ing the 18 months, we probably 
spoke to everyone in all three 
telephone companies right up to 
their presidents. 

Each customer brings a special 
need, so each step in marketing the 
paging service redefines the system. 
Area identification, project descrip- 
tion, computer models, installation 
and evaluation continue as we fine- 
tune and expand the paging system. 

In view of the “total system ap- 
proach,” every change made to any 
part of the system, whether it be an 
additional site or an antenna im- 
provement, changes the interrela- 
tionship between that part and the 
whole. Every step, therefore, must 
be planned carefully. 

All indications now point to a 
complete success in the overall per- 
formance of the system. The system 
now is growing by more than 1,000 
pagers per month from both direct 
and agent sales. Evaluations from 
customers, as well as our own meas- 
urements, indicate an unusually 


good presentation in New York 
City, especially in Manhattan. My 
surveys show good levels of signal 
(as read by an IFR-7550 spectrum 
analyzer) not only on the street but 
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icant differences from ours. This 
surprised many experts who 
predicted good suburban coverage 
and penetration (which we achieved) 
but poorer penetration in the cities. 

Our success refutes the belief that 
a lowband frequency cannot operate 
as well as a higher frequency. It can 
and, in fact, does. The simple secret 
is to design the system based on the 
propagation characteristics of your 
frequency. Understand the strengths 
and weaknesses of the frequency 
band; design carefully using a total- 
system approach. 


Operating the system 

Operating and maintaining a 
system this large requires more than 
people and spare parts; it requires 
comprehensive maintenance and 
preventive maintenance plans. 
Large-scale operations cannot wait 
for customers to complain about 
service before taking remedial ac- 
tion, nor can they allow a slowly 
deteriorating situation to go 
undetected. To meet a commitment 
to providing excellent paging serv- 
ices, we installed status monitoring 
equipment and instituted a formal 
preventive maintenance program. 

The status equipment consists of 
auto dialers at all link sites, as well 
as the majority of base stations. 
These devices automatically warn of 
equipment failures and monitor the 
equipment’s operating conditions 
so the overall transmission process 
can be evaluated continuously. This 
helps to avoid the need for customer 
complaints to indicate system prob- 
lems and can, in many instances, 
get repairs started even before the 
customers are aware of problems. 

Once integrated into the transmit- 
ters, auto dialers can be pro- 
grammed to report problems asso- 
ciated with low power, high VSWR, 
utility failure, link receiver opera- 
tion, environmental conditions, and 
system activity. Also, we can poll 
the alarms periodically to generate a 
status report. Currently, we are in- 
tegrating all the alarm units into a 
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centralized control that will abort 
redundant alarms from failed equip- 
ment and automatically contact 
standby personnel with the alarm 
information. 

The formal preventive mainte- 
nance procedure requires a field 
engineer to visit each site on a 
scheduled basis. Depending on the 
importance of the site, it can be as 
often as Once a month or as infre- 
quently as once every four months. 

Basic transmitter meter readings 
are recorded at each visit, and more 
extensive tests such as link system 
fade margin measurements may be 
done less frequently. This is consis- 
tent with the philosophy: “If it isn’t 
broken, don’t fix it.” Monitoring 
performance should not mean con- 
stantly adjusting and “fixing” what 
already is working fine. It means 
collecting and evaluating data to 
detect trends and start a repair 
before the problem affects service. 


Documentation — the final step 

The least rewarding step, but cer- 
tainly not the least important, is 
final documentation of the system 
“as built.” The entire system is being 
documented on four levels. The first 
is an overall block diagram of the 
entire channel depicting each site (a 
a block), each link, and the ter- 
minal. The second is a block dia- 
gram of each site depicting every 
self-contained device, including, for 
example, transmitter, filters, du- 
plexers, antenna and line. The third 
is an inventory of all equipment by 
site, listing serial number, model 
and frequency. The fourth is a list 
and diagram of all telco trunks and 
their connections to the terminal. 

Log books containing this infor- 
mation, as well as maintenance 
records and any other information 
that would be useful to the field 
engineer, should be kept at each 
site. Without proper documenta- 
tion, a paging system not only 
becomes difficult to repair, but in 
the case of personnel turnover, a 
disaster in the making. in, 
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sequence spread-spectrum signals. 
Geostar will succeed. The necessary 
technology is available, mature and 
being produced. All that is required 
to take the next step and make 
ISDN in the mobile environment a 
reality is an understanding of the 
fundamental scientific principles 
that govern communication along 
with commitment and perserverence 
to overcome the biases so deeply en- 
trenched in the mobile radio com- 
munications industry today. om. 
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3025 Héyard Street 
Post Ottce Bos $446 
Eugene. Oregon 97405 
Phone 503/485.8441 


JAMES H. BAKER 
Execuirn Vico Presoent 


[FOREST 
INDUSTRIES 
/TELECOMMUNICATIONS 


the Forewt wwamy s Voce Sete he Faceras Comemwcaton Commviner 


RAYMOND C. TROTT 
CONSULTING ENGINEERS. INC. 
1425 GAELMvvAY ORIVE SUITE 360 
ievIG, TOXAS 15008 

216540 1911 


RAYMOND C, Trott, PE. 
PALSIOENT 


sAND MOBILE MICROWAVE COMMUNCATIONS SYSTEMS 


GE PORTABLE SERVICE 
* FAST TURN 


* WARRANTY 
» $32.00 hr /2 hr. MAX \ 
* PARTS GE LIST 

* RETUAN UPS PAID 


Smith Communications Service 
2921 PARRISH AVE. 
OWENSBORO, KY 42301 
502-683-0936 


BILL SMITH 


Stuart Meyer 


LAND MOBILE CONSULTANT 


2417 NEWTON 57 
VIENNA VA 22180 FCC CA 
*7O3' 20* 3806 <8863540 


609 858-2768 
609 - 454 6108 


© © DOXi25 
COLLINGSWOOD N. O8108 


JOHN R. NEUBAUER, P.E. 
COMMUNICATIONS COMMUN TANT 
PROPAGATION & INTERFERENCE ANALYSIS 
OEGIGN & BFPECIFICATIONS 
PSC LICENSING 
MUMLIC BAReTY aYOTEMS 
TRANERORTATION BY OTEMS 
DEO (EOMN/GUED 
RADIO PAGING SFATEMS 
MOBILE + MICROWAVE BYATEMS 


AR James Evans 
¢ 


COMMUNAL A TINS CONSULTANT 


MEMEPN IEEE ASCO 
(817) 951-3252 


2603 SouTHwoos Drive 
EAST LansinG M1 48823 


1-800-323-9122 


SACHS/ FREEMAN ASSOCIATES, INC. 


2) NORTH SKOKIE HIGHWAY 
LAKE BLUFF, ILLINOIS 60044 
PHONE (312) 2955770 
COMMUNICATIONS ENGINEER IN@ICOMPUTER SCIENCES: 
DR. GREGORY M. STONE 
DIRECTOR 
ADVANCED PROJECT DEVELOPMENT 


36 OMNICOM, Inc. 


TELECOMMUNICS TIONS ENGINEERING 


GENE 4 8U2ZZ) 
PRESIDEN) 


WCCOCREST OFMEE PAHK 

925 JON KNOx FIO /SUITE E aba 
TOLLANASSEE, PLOFA “19909 
PHONE (908) J86. 3180 


Judy Hackemeyer 
Sales Representative 


3db Elevated Feed 


Cellular Base & Mobile Antennas 


2495 Pan Am Blvd. 
Elk Grove, IL 60007 


December 1987 Mobile Radio Technology 145 


classified 


Advertising rates in Classified Section are $1.00 per 
word, each insertion, and must be accompanied by SERVICES 
payment to insure publication. 

Each initial or abbreviation counts a full word. Mini- 


Voice Mail 4 Port 
From 9999.00! 
PageriTas Billing Software 


From $595! 


mum classified charge, $20.00. P J 

For ads on which replies are sent to us tor forward- ‘ TOWER s ACE IBM Demo Available. 
ing (blind ads}, there is an additional charge of $25.00 Prime Sites in Washington, D.C. EZ-Soft, 305-566-6166 
per insertion, to cover department number, processing Baltimore, Maryland “30 t, " . 
of replies, and mailing costs. ; Salisbury, Maryland 

Classified columns are not open to advertising o , : 
any products regularly produced by manufacturers Two-way radio and microwave FOR SALE 
unless used and no longer owned by the manufacturer Maryland Communications, Inc. 


or distributor. (301) 561-8255 

Classified Advertising should be sent to Mobile 

Radio Technology, Advertising Department, P.O. Box 
12901, Overland Park, KS 66212. HORN HONKER 

Fils all brands of Johnson compatible SMR 

radios. Actually decodes ringing from the 


RIC. Anti-falsing. 1-year warranty. 
SERVICES 512-851-9340 
GEN-TRONICS, INC. 


4903 Ambassador Row 
Corpus Christi, TX 78416 


FOR SALE 
Used Equipment 


¢ Motorola 

‘ CE. 

e Johnson 

¢ IMTS equipped with 
Glenayre heads 


Call: 403-452-4610 


SITE OF THE MONTH 
RICHMOND, VIRGINIA 
37? 33° 42” 
779 28° 03" 
Overall Height: 300 Feet AMSL 


In the heart of downtown Richmond, 
unobstructed view of entire area. 


Cail for FREE Site Booklet 
AAT COMMUNICATIONS CORP. 


1854 Hylan Blvd. 
New York, NY 10305 
Site Div, (718) 979-6600 


ADVANCED INTERMOD 
PC SOFTWARE — $150 


Up to 10 times faster than prev. versions. 
200 Tx and Ax freqs. to 91h order, Help and 
tech files; selectable speeds, band widths, 
orders. Prints reports in plain English text. 

Updates for present users — $75. 
MECH-ELEC SYSTEMS (303) 674-1101 


** ATTENTION 
DEALERS** 


E.F. Johnson 800 Trunking and 
Conventional Radios at Special 
Prices!! Immediate Delivery!! 
Contact E.R.S. — 704-847-2586. 


YEAR END SALE 


Excellent Equipment — Fully Reconditioned 


Use 


Mobile Radio Technology 
Classified Ads 


MOTOROLA GENERAL ELECTRIC 
33 T45VBJ Syntor 800mhz PLIDPL35w —«$875.—=s« 11: MC@5KGU MASTR2 450mhzCG 75w _—s«$575 
55 T45RTA Micor 800mhz PL/DPL 35w 650 2 MC76KFUMASTR2150mhzCG 100w —-700 
10 T54BBA M70 450mhz PL 75w 550 5 MC56AAUMASTR2150mhzCG50w _—=«575 
30 T44RTA Micor 450mhz PL 50w 500 4 MC76CAN MASTR2 42-50m CG Ext 100w 700 
35 T34RTA Micor 450mhz PL 25w 500 
Wide spaced transmit (talk around) . 

8 T73RTA Micor 150mhz PLIDPL 100w 725 10% discount 
15 T73BBA M70 150mhz PL 100w 700 | ; 
30 T53RTN Micor 150mhz PL 60W 600 
15 T53JJA Mitrek 150mhz PLIDPL 60w 675 On all prices 


2 ewer = until 12/31/87 only! 


25 U33BBA M70 150mhz 25w 350 


22 T71RTN Micor 42-50m PL Ext 100w 725 Call for other items. Too much to list. 
15 T71LHT Motrac 42-50m PL 100w 325 We have a tremendous inventory of radios, 
16 U51LLT Motrac 30-36m PL 50w 150 antennas, parts. Even screen rooms!! 


Leavitt Communications, Inc. 


5115 Church Street + Skokie, [L 60077-1288 


(312) 982-0220 
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classified 


HELP WANTED 


TELETEC 
CORPORATION 


needs talented 
ENGINEERS 


for its rapidly expanding and innovative com 
munications products. 


** RF/Analog ** Digital Hardware ~~ Software ** 


BSEE, BSCE, or BSCS for respective openings re 
quired, Minimum 3 years direct design experience 


within the VHF/UHF Land/Marine Mobile Radio In: 
dustry required 


Excellent opportunities for growth and personal 
contribution with the leader in state-of-the-art ap- 
plications in Mobile Racio, 


An Equal Opportunity Employer in the Research 
Triangle Park area of beautiful North Carolina 
Send your confidential resume to 
TELETEC CORPORATION 
P.O. BOX 20405 
RALEIGH, NC 27619 
ATTN: JOHN D. IDE. V.P. ENGINEERING 


EXPORT REGIONAL 
MANAGER 


LAND MOBILE 
RADIO PRODUCTS 
Teletec Corporation is seeking an Ex- 
port Regional Manager for its 
Raleigh, North Carolina, head- 
quarters to market its new line of 
computerized transceivers. Com- 
prehensive two-way radio 
background and international ex- 
perience is a must. Salary range 
$30-50,000 (plus benefits) commen- 
surate with qualifications. Send 

resume and photo to: 
Export Department 
Teletec Corporation 
P.O. Box 20405 
Raleigh, NC 27619 


A-7550 Spectrum Analyzer 


**NEEDED 
IMMEDIATELY ** 


Two-Way Radio Technician 
w/Experience in 


the E.F. 
Johnson Equipment and 
NABER Certification. Top Pay 
and Benefits. Contact: Jack 
Bailey, Jr., Easter Radio of 
Charlotte, NC. 704-332-9199 or 
704-534-1000. 


MISCELLANEOUS 


GROWING NORTHEASTERN OHIO communications 
company, is looking for an all purpose 2-way radio 
repair technician who is a team worker and has the 
ability and willingness to learn. Applicants should have 
a@ minimum of 3 years experience in the 2-way radio 
(GE/Motorolaycellular field RF, analog, digital theory 
and practical experience required, Naber certification 
FCC licence, or equivalent required. Send resume with 
references and saiary requirements to; Radio Com. 
munications Specialists. Inc., 220 Alpha Park, Highland 
Hts. OH 44143, 12-87-11 


RCC AND 24 HOUR telephone answering service for 
sale. § UHF ACC channels, SMA license, community 
repeaters. pagers and mobile telephones in service 
Telephone answering service latest digital video 
screen. Complete service shop. Serious inquiries only 
Write RCC, P.O. Box 3551. Pensacola, Fla. 32516. 12-87-11 


So much 
exposure. So 


little money. 


Target 60,388 product and 
service buyers for a mere $54. 
Call Diane at MRT Classified, 
(303) 762-1249. 


test equipment 


available from 


WWW Fommunications 
Quik —\ WWM Associates Ine 


(BOO) 435-9313 in tines (800) 892-1641 


SERVICES 


| B-D 


CRYSTAL 


@ Communications 
@ Pagers — Recrystalled/ 
Repaired 
@ Channel Elements 
e Recrystalled 
| ¢ Compensated 
¢ Complete elements 


148 HR. SERVICE 


AVAILABLE 
(513) 522-3300 


1727 W. Galbraith Ra. 
Cincinnati, OH 45239 


Precision Quality Quartz Crystals 
Made To Your Specifications 


CELLULAR DEPOT INC. 


Audiovox PC- 100 

Audiovox BC-40/CMT-450W!/HF 

Audiovox TCT-100 ciescelensiip Kit 

Oki-410F M-Rwi/HF 

Oki-410BS Bast eaa RO ie we 

OKEAIOBRWIAP oii ccacasive een tant aracisaivrenls 

Oki-420-wiHF = 

Oki-430-wiHF..... 

Oki-440 briefcase 

Oki-CDL-450 Transportable 

Oki-CDL-300 Handheld 

Motorola Tough Talker |! 

Motorola-B000F Handheld 

Motorola-6000XL-w/VSPIl 

GE-CF 1000 ; 

Novatel-390-w/HF 

Novatel-380 

Panasonic EB-362 (Just Arrived) 

DiamonaTe! Mesa-55 wi/HF 

DiamondTel Mesa-50 w/HF 

DiamondTe! Mesa-52 w/HF 

Fujitsu Commander wihF . 

Panasonic EB-310 ...,....- 

Panasonic EB-311-wiHF ,., 

NEC-P/9000 Handheld, 

NEC-4562-wiHF 

ByTek Deluxe Nam Programmer SIKx. 

Porta Fax Group !! AC/DC Faxsimile . 

Research Privacy Voice Scrambler 

A.S. On Glass Antenna 

Radio Shack Deluxe Handheld 

Tobshiba-30100 Personal Desk Top 
Faxsimilo Machine 


DISTRIBUTORS OF 


MOBILE AND PORTABLE 
PHONES 


Call Bart at 800-421-9175 or 215-364-7890 
Prices subject to change without notice 
Hours 9:00 am —7:00 pm E.S.T. 
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Page Fast Fact Advertiser Page Fast Fact Advertiser 


Company Number Number Hotline Company Number Number Hotline 
Ace Communications Inc..........-. 30 28....., 714/581-4900 Magnasync Moviola............2065 79) (4B ines 818/763-8441 
Advanced Electronic Applications Marconi Instruments ....... 6.00005 St Beane 800/233-2955 
eros har nial ahinteeaicitras alensachinisdetasiesatl Ce Bs. acme 206/775-7373 MASON view. cso wav ine me RAS a RRM BER 18 NS ceslameg 816/891-6320 
Advanced Receiver Research ........ [A pa 203/582-9409 EU UL no net fete oe 402 102 isa 312/595-3933 
BATU AVE MOIS. sy -oricarm-aicsctnreserepracoiarenreies TOE BS ewisocomed 817/732-7822 Wyant McAvoy Insurance Agency ...105 105....... 209/432-0400 
AlaXaHdel MUG. -osc-cescixacsmencwos GSES GB iiieccak 515/423-8955 MFJ Enterprises inc. .............-. Be, Soi 601/323-5869 
Antenna Specialists Co. ........... i CRs Peo rerrr 216/791-7878 Microllect <5:5:<.scosere s tae i: : BR <=; iene 503/363-9267 
Astron: Goro, viwssccanswsavonswewe 75 74. ......714/458-7277 WICTOUMICING? pris crcacovaaaxaacienas | a: eee 713/488-6011 
Atkinson Dynamics ..............-. 22 19...,....415/583-9845 Midian Electronics Inc. ..........+-- AS GB vcard 602/884-7981 
Battery Pak Sales & Service ..,...... 92 84........800/245-1138 Midland International LMR........ 2425 = 22 ares 800/MID-LAND 
Beam Aadiovs.) .srrsssere ae ieee Lt |: rape 305/477-2326 MILCOMIAR MIG. iesciaa iis inie carenaae 126 Tet tebe sa 213/430-0516 
Bee Electronics Inc.............-.-. fi ne (- (Paes 800/336-3115 Mobile Mark Inc. .............22-55 111 1iS xaercl 312/671-6690 
Bird Electronic Corp. ............-.. NBS: Saale 216/248-1200 Modublox & Co. Inc. ............5-. 133. WW aeceas 619/456-0016 
Birham Industries/Orbacom Div....... [errs | 609/482-1155 Morrison & Dempsey Communications42 41........ 818/993-0195 
Blackhawk Terminals Inc. ,.......... 86 «688.,,......919/872-7296 Moseley Associates Inc. ........... : i i bi Geen: 805/968-9621 
Bogner Broadcast Equipment Multiplier Industries Corp.,.....-.--. AB? GA ia hosase 800/642-2424 
OEE eanectrprasarareieeaswace Jee naneunneete 64 BS saves §16/997-7800 MASCOMIUNG ceasntaceaawasbt praca eases Be ic cpa 919/744-5050 
Bomar Crystal Gd). cncesucweroemmwnee 68,  BBlassinas 800/526-3935 N.C.E.fPower Group International ....89  92...,.... 612/890-1360 
Broadcast Communications ......... i (RY | Dreeeotet wre 608/833-3977 Nett-Workk Group ..............55. 3 ee) ees ee 403/279-5055 
BYTEK Corporation ............... 18 MO cease 800/523-1565 Neulink ....... FS ulin ous a tein ta ead teat SS. BP sicesuwas 800/551-8551 
CTSystems scccansnsa estima i Abscess 800/245-6356 Norcomim COMM. jcccsck ie issasiawees Ce (PO xixieticn: 800/874-8663 
Gal. Crystal Lab intsaciicocerwsneses YO VR scsaged 800/854-XTAL Omnicron Electronics ............. 43% AAD wensea 203/928-0377 
Canadian Marconi .-....,..,.....-- sae |! Dre 514/341-7630 OGRA Clectronles ius is os nsaniesan ies 2 a Dainese © sane 818/701-5848 
Colismart nesses ..5s eo babes BR WD aenamad 312/819-2500 Outlook Corp. of Taiwan/Hawa 
Celwave RF Ind. 2.0... eee eee eee Tn 201/462-1880 BRUNO c.ctecnte sinner Bae 43) MEAS cen 702/731-4776 
Centurion International, Inc. ........- 7:2 A | gene 800/228-4563 Parkinson Electronics Co..........- Oe AD = 800/332-7003 
RCA pin: cimnresnmsecnarrmcumormercmeeny els Tt | cies 800!327-9956 Pike & Fisher Ine... .<scex09 070 eeees BE. “GES cw psnoue 301/654-6262 
C6teO VOR) 6c sis weorserecmeweneewier ax BS (Baysesccaxs 818/442-0782 Pipo Communications ............- 1 game C5 Demers 916/644-5444 
David Cia Co. SINC: cs6sicccenswcwnens 8 Mies 617/756-6216 Polyphaser Corp. ................5- | hs | heer 702/782-2511 
Coaxial Dynamics, inc. .........--.-36 34 2....... 216/267-2233 Positron Industries. ................ 2B: ‘Diccewans §14/738-2200 
Coded Communications ..........-- 65 8S since 800/325-0147 Primus Electronics Corp...........- dae: “SY asicctrax 800/435-1636 
Com-Rad Industries ...---.........- BS BBigsssege% 716/773-1445 RP GaiVliGs nites angat eka ees 117 WS eHiwens 800/645-2322 
Communications Associates ........ TAs WA ececetas 800/435-9313 Raven Radio Manufacturing Inc....... 5S. jBGusscavis 816/436-4435 
Communications CapitalGroupLTD .121. 123........ 415/331-7600 HO BECO NNOii..2'2 1.4 saeowennibateens So Wusyicscce- 305/843-8484 
Communications Specialists ....... [- nea 800/854-0547 Flas SEVIEE CO... ......ieec:sieinns.ieccmne MR Wo veusee 301/424-9402 
Communications Systems Inc......-- 61 61........206/622-7479 SSalOS UN Hele ow science 5 3 Lee 208/549-2501 
Connect Systems !nc.............19,78  16,79...... 213/373-6803 Savoy Electronics Inc. ............. TEP ADD se xcercn 800/327-1282 
Console Systems .....---.....000- $4 TAT newazcs 213/670-0610 oo Ne ese os ST eee AA. BA easier cause 516/822-9810 
Control Signal Corp... . 2.2... --. 0.44. 8 nncuaas 303/989-8000 Securitron Coe: «2.0. caswcveaewexes We; “MAB? omega 408/263-6434 
Controlonics Corporation .......... 103 108 awucees 800/233-8639 SOMCONG COPD. esis 5 diatatecwacneera’y 1 @asesccens 800/227-0376 
CTE Mig. Co. WAG ccacewceewencwinness 101 AO praayaass 601/287-8081 Seam COID.. cxiccemcncenniauees BS: Bb rea 415/965-8020 
Curtis Electro Devices, Inc........... 34 9-31... .... . 415/964-3846 Shure Brothersinc...............2-- 45: see 800/257-4873 
Cycomm Corp. ...2........ ......-66 66 ........800/523-8636 Shure Brothersinc. ............ WA034100  seesscence 800/257-4873 
Data Signalinc. ......--2...... 118-119 120,121... .912/883-4703 SIQINNR IRGHice<k.oc6 to toekereneeet te: 34 Sees 213/463-4474 
Decibel Products, Inc. .............. ee 214/631-0310 SIS cg s3 cs eee gE inicio SS RATES : ¢ en ( dierent 800/527-1079 
Digimax Instruments Corp. .......... a; Beenie, 619/576-7171 Solid State Communications ......... SO Biba oc 415/785-4610 
CSI S SITTING gina ven os oer nepssesnoin ves reaeersoarerenecey 1p) a [i], ene 305/563-1333 Spectrum Communications Corp. ...135 134 ..,.... 215/631-1710 
Doppler Systems, Inc. ...........-- W395 998 coves (602) 488-9755 Standard Communications Corp, ..... a 213/532-5300 
Dynascan ...........2225. ee ae Sti-Co Industries Inc. .....,........ Net” ZB connes 716/881-3287 
Electronic Circuit & Designinc. ..... WO YT osaenng 717/774-3193 Sweet Electronics ................ 128) Ws swncex 618/939-3870 
EMR Coty a. nscsssecncausoeuneys x | BR, Borers 602/978-5766 Tait Two-Way Radiotnc........- 106.143 107.146... .713/984-8684 
Erie Electronics, Inc. -...........--- 2 88 scoxcecs 716/833-8400 AO BOUGHOS: 56 csiccincvanecniawaxss 102, 108 assez 800/323-7307 
Fernitromes ii scsvacesrssaeenee vs | MeCN 416/884-3180 ROCHE 055 ji Saleneuesuaaneens ke i Brstecccene= 713/444-4442 
Freeman Engineering AssociatesInc..33 30 .....,..504/837-8330 Puletes Core: ccasccocemipeansen 40-41 40........ 919/556-7800 
Fujitsu Ten Corp, of America ....,... i, ame: 800/421-1996 TB WAVO TIO: aincscccce t.csevein & see ee.ceavase 5 415/968-4400 
Gamber-Jonhnson .......-.. cee eee: 115 2: | 800/826-0440 TEIUARNG:. Secrest he vee he? Gey 312/677-6000 
GRE Americainc. ..........-.ee ene 1 iid | SRE 415/591-1400 TS RBOO hice CBSA Ria OE RWS S) $B ceseanes 800/638-7666 
Hark Electronic Systems............ 26 «23........800/367-4275 WP hises a seemtre¥ scovitneeeotaes pate 28 «26 ........213/256-3000 
Helper Instruments Co........... 92,136 985,138..... 800/327-9308 NVANSCIYDEINUL NGS civ inemcecceeaieiarein BS) Biesiwamenaia 800/228-0226 
ENE AOI 6+ mowiasrosicanr HSER RRS yc: ef eee 213/820-1234 BVON ING COs ccc aniesmacnassed 36: 442 ccccsu 519/669-5421 
Hutton Communications ............ 16 «=13.........2141/484-0580 TR AKSySeOMS > <<. ccceniewveeiwns 108,109 109,110....716/549-4700 
ICOM Americainc. .........6.06 eens S Woerawinassd 206/454-8155 Uniden Corp: of Atthiiiiiccscexiiaaesoeaten 91 94....,...800/421-8894 
IF Syste. (Nei pscccecsswannimeed BF Bfowarrenes 316/522-4981 Ei OROS) WNC. ccs araniaia yen anetaRy SO SO cesconce 214/224-3509 
International Crystal Mfg. Co.,Inc.....95 96......,,405/236-3741 Universal Shelters ............0005 106 106....... 408/436-0299 
ISC Cardion Electronics inc.......... ‘| Hs EDO . 516/289-6200 URDC Measurementinc. ........... 420° (428 Seance 801/561-9588 
JAN Orystale sussocneencuueaawes ee SOR RSE 813/936-2397 Valmont Electrical Products .......- N3F | 19D ee 402/359-2201 
JFW Industries ............-.-0.05- 2 le «SE aa 217/887-1340 Vocom Products Corp...........-.-. tee: JOO wexxass 312/459-3680 
RRUNGINING O5053s 0.02.0... 0nriierrenns a re: 216/289-1271 W&W Associates ................ APS; See wn 800/221-0732 
Kenwood U.S.A. Corporation.......... la: {Poet oe 213/639-9000 * Wavetek RF Products Inc. .......---. > : - 317/788-5965 
Kintek Custom ProductsInc. .......133 132,,.,,... 818/350-2136 Western Towers ......... 0.0 css eee 420 26 ecomys 915/685-6539 
Larsen Electronics Inc. ......,....05- (a ©. 206/573-2722 YaesiiUSA: s.ccxctanie-cracesicasninnse BO, Seve nan 213/404-2700 
Lesmith Crystals 20.0.0... ce02ecs WAS WAGs vsccewars 416/844-4505 ZEUOR INGOs. os tne apnea emxcans BE Be srerenscrex 206/644-1300 
Lunar Industries ................ MAG WZ wines 619/549-9555 ZK Celltest Systems............... N28) MAS wssiwrcns 408/248-8832 
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How Many of These Cars Have 
Thru Glass™ Gellular Antennas 
By ORA Electronics? 


ALL OF THEM! 
Only ORA Electronics offers a full 

selection of Innovative Thru Glass™ 
Cellular Antenna Designs. 


Featuring the Popular Mode! GMR800B 


te) 701-584 31- 
Through Authorized Distributors _ = - Gt ese (0 2319 ae 


Circle (2) on Fast Fact Card 


of the day! 


Have you been trawling the bounding main for a new product? 
netted it—the TP-38 microprocessor controlled community repea 
provides the complete interface between the + —yuyrssersessamaa 
repeater receiver and transmitter. Scuttle ie 3 
individual tone cards, all 38 EIA standard eee : 
CTCSS tones are included as well as time and hit accumulators, programmable 
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each 
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DTMF module 
additional option is a DTMF module for $59.95. This module allows complete $149.95 Digital CTCSS module 
offsite remote control of all TP-38 functions, including adding new customers or 
deleting poor paying ones, over the repeater receiver channel. 

Other features include CMOS circuitry for low power consumption, non-volatile 
memory to retain programming if power loss occurs, immunity tojfalsing, pro- 
grammable security code and much more. The TP-38 is backed byjour legendary 
| year warranty and isshipped fresh daily. Why not set passage for}the abundant waters 
of Communications Specialists and cast your nets for a TP-38 or other fine catch. 


e have just 
cr panel which 


426 West Taft Avenue » Orange, CA 92665-4296 
Local (714) 998-3021 + FAX (714) 974-3420 
Entire U.S.A) 1-800-854-0547 


Circle (3) on Fast Fact Card 
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